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EXECUTIVE  SUMMARY 


The  Hungry  Horse  Reservoir  study  is  part  of  the  Northwest 
Power  Planning  Council's  resident  fish  and  wildlife  plan.  The 
plan  is  responsible  for  mitigating  damages  to  the  fish  and 
wildlife  resources  caused  by  hydroelectric  development  in  the 
Columbia  River  Basin.  The  major  goal  of  our  study  is  to  quantify 
seasonal  water  levels  needed  to  maintain  or  enhance  the  reservoir 
fishery.  This  study  began  in  May  1983  and  is  scheduled  for 
completion  in  1988. 

This  report  contains  a  summary  of  the  limnological ,  food 
habits,  fish  abundance  and  fish  distribution  data  collected 
primarily  in  1986.  A  thorough  statistical  analysis  of  the  data 
will  be  presented  in  the  completion  report  in  1988. 

Hungry  Horse  Reservoir  was  isothermal  during  1986  from 
approximately  December  to  mid  April.  Water  temperatures  warmed 
earlier  in  the  spring  than  in  previous  years.  The  surface 
temperature  at  the  end  of  May  1986  was  17.5°C  as  compared  to 
11.1°C  for  the  same  date  in  1985.  Dissolved  oxygen  concentrations 
and  pH  values  were  within  the  optimum  range  for  production  of 
westslope  cutthroat  and  bull  trout. 

Daphnia,  Diaptomus  and  Cyclops  comprised  approximately  90 
percent  of  the  biomass  of  zooplankton  populations  in  1986  with 
Daphnia  pulex  accounting  for  13  percent  of  the  standing  crop.  The 
warmer  water  temperatures  in  spring  1986  advanced  the  seasonal 
progression  of  zooplankton  abundance. 

Downstream  loss  of  zooplankton  was  significant  only  in 
November  and  December  when  the  reservoir  was  isothermal.  The 
zooplankton  abundance  in  December  of  1,592  (N*M  )  in  the  South 
Fork  Flathead  River  downstream  from  the  dam  was  approximately  27 
percent  of  zooplankton  densities  in  the  forebay.  It  appeared  that 
large  drawdowns  during  the  period  when  the  reservoir  was  not 
thermally  stratified  could  significantly  increase  downstream  loss. 

The  biomass  of  aquatic  dipterans  was  4.0  to  7.0  times  greater 
in  the  reservoir  zones  that  were  continually  wetted  than  in  the 
shallow  areas  which  were  annually  dewatered.  The  adverse  effect 
of  reservoir  drawdown  on  benthic  macroinvertebrates  has  been  well 
documented  during  this  study. 

The  abundance  of  aquatic  insects  on  the  surface  film  was  lower 
than  in  previous  years  with  dipterans  having  only  one  peak  in  the 
spring.  The  biomass  of  terrestrial  insects  was  highest  from  May 
through  August,  decreased  in  September  and  declined  to  almost  zero 
in  November. 

Analysis  of  stomachs  from  fish  collected  in  1985  indicated 
that  food  habits  of  all  species  were  similar  to  previous  years 
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with  some  exceptions.  Westslope  cutthroat  trout  and  mountain 
whitef ish  fed  more  on  aquatic  dipteran  larvae  in  the  spring  than 
in  previous  years.  Bull  trout  fed  more  on  westslope  cutthroat 
trout  in  May.  Terrestrial  insects  comprised  the  majority  of  the 
food  ingested  by  cutthroat  trout,  whereas  bull  trout  fed  mostly  on 
fish,  and  zooplankton  dominated  the  diet  of  mountain  whitefish. 

The  catch  of  fish  in  gill  nets  has  been  relatively  stable 
indicating  that  the  populations  have  varied  little  during  the 
study.  The  catch  of  westslope  cutthroat  trout  in  floating  nets 
had  a  mean  of  2.6  and  1.4  fish  per  net  in  the  spring  and  fall, 
respectively.  Bull  trout  catches  in  sinking  nets  were  also  higher 
in  the  spring,  averaging  5.3  fish  per  net  as  compared  to  4.3  fish 
per  net  in  the  fall.  The  catch  of  both  species  was  higher  in  the 
Sullivan  area  than  in  the  Emery  and  Murray  areas.  Gill  net 
catches  of  mountain  whitefish  were  highest  in  the  fall,  averaging 
13.0  fish  per  sinking  net.  Northern  squawfish  and  suckers  were 
caught  primarily  in  the  summer  when  water  temperatures  were  above 
15°C. 

The  spawning  runs  of  westslope  cutthroat  trout  into  Hungry 
Horse  Creek  have  declined  from  a  high  of  1,160  fish  in  1968  to 
approximately  322  in  1986.  This  long-term  reduction  in  spawners 
appears  to  have  been  influenced  primarily  by  the  drawdown 
beginning  in  August  or  September  and  habitat  degradation  in  the 
stream  caused  by  road  building  and  logging  activities.  Reservoir 
drawdown  in  the  late  summer  may  increase  mortality  of  juvenile 
cutthroat  by  increasing  competition  and  making  the  juveniles  more 
accessible  to  predators. 

The  recruitment  of  juvenile  cutthroat  to  the  reservoir  from 
Hungry  Horse  Creek  has  declined  during  this  period.  The  catch  of 
juveniles  in  the  fish  trap  has  ranged  from  2,700  fish  in  1969  to 
912  in  1984.  A  study  of  the  substrate  composition  in  the  stream 
indicated  that  fine  sediment  concentrations  are  high  enough  to  be 
adversely  affecting  incubation  success  of  cutthroat  eggs.  In  a 
natural  stream  channel  high  concentrations  of  fines  may  be 
mitigated  by  groundwater  upwellings  in  spawning  areas. 

Estimating  the  annual  recruitment  of  westslope  cutthroat  trout 
to  Hungry  Horse  Reservoir  was  a  difficult  task,  because  of  the 
number  of  t ributary  streams  and  the  complex  life  cycle.  We 
estimated  the  standing  crop  of  adfluvial  juveniles  at  81,946  fish 
in  tributaries  utilized  for  spawning  by  reservoir  cutthroat. 
Approximately  30  percent  of  these  juveniles  or  about  24,600  fish 
should  be  recruited  to  the  reservoir  annually. 

Movement  patterns  and  catch  rates  of  westslope  cutthroat 
trout,  indicated  that  cutthroat  preferred  the  habitat  in  the  upper 
part  of  the  reservoir.  This  area  of  the  reservoir  has  a 
preponderance  of  the  shallow,  more  productive  littoral  habitat  and 
cooler  water  temperatures. 
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The  catch  rate  of  0.19  fish  per  angler  hour  of  effort  in  1986 
was  comparable  to  the  1985  rate  of  0.17  fish  per  hour.  The  total 
harvest  of  cutthroat  and  bull  trout  in  1985  was  estimated  to  be 
4,425  and  887,  respectively. 

Steady  progress  was  made  during  the  year  on  development  of  the 
quantitative  fisheries  model.  The  physical  framework  component 
was  completed,  except  for  the  integration  of  the  thermal  model 
which  has  lagged  behind  schedule.  Data  bases  from  the  Hungry 
Horse  study  have  been  made  compatible  with  the  state  computer 
system  and  sent  to  Bozeman  for  incorporation  in  the  model. 
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INTRODUCTION 


The  Pacific  Northwest  Electric  Power  Planning  and  Conservation 
Act,  passed  in  1980  by  Congress,  has  provided  a  mechanism  which 
integrates  and  provides  for  stable  energy  planning  in  the  Pacific 
Northwest.  The  Act  created  the  Northwest  Power  Planning  Council 
and  charged  the  Council  with  developing  a  comprehensive  fish  and 
wildlife  program  to  protect  and  enhance  fish  and  wildlife  impacted 
by  hydroelectric  development  in  the  Columbia  River  Basin.  The 
Bonneville  Power  Administration  (BPA)  is  one  of  the  many  agencies 
implementing  the  Council' s  program.  The  Hungry  Horse  Reservoir 
(HHR)  study  is  part  of  the  Council's  program. 

A  maximum  drawdown  of  85  feet  was  recommended  by  Graham  et  al. 
(1982)  for  HHR.  This  recommendation  was  subsequently  adopted  by 
the  Council  as  part  of  its  fish  and  wildlife  program.  The  maximum 
drawdown  proposal  and  timing  of  drawdown  will  be  reviewed  at  the 
end  of  this  study.  Changes  in  operation  will  be  integrated  with 
data  from  the  HHR  study,  "water  budget"  requirements,  resident 
fish  flow  needs,  irrigation  demands  and  changing  power  loads  in 
the  northwest. 

Reservoir  operation  affects  game  fish  production  by  altering 
the  physical  environment  through  changes  in  reservoir  morpho- 
metries such  as  surface  area,  water  volume,  mean  depth  and 
shoreline  length.  Annual  drawdown  for  flood  control  and  power 
production  adversely  affects  primary  productivity  (Woods  1982), 
benthos  production  (Benson  and  Hudson  1975),  and  fish  production 
in  reservoirs  (Jenkins  1970).  Graham  et  al.  (1982)  indicated  that 
increased  levels  of  drawdown  in  HHR  from  1965  to  1975  adversely 
affected  the  growth  and  survival  of  westslope  cutthroat  trout 
(Sal mo  clarki  lewisi). 

We  hypothesize  that  reservoir  operation  may  affect  the 
production  of  game  fish  by: 

1)  Controlling  the  amount  of  reservoir  area  which  collects 
incoming  solar  energy  and  terrestrial  insects; 

2)  Controlling  the  quantity  and  quality  of  habitats  available  to 
phy toplankton  and  zooplankton  (volume  of  water)  and  benthic 
invertebrates   (wetted  reservoir  bed); 

3)  Weakening  the  thermal  structure  of  the  reservoir  by  passing 
large  inflow  and  outflow  volumes  which  subsequently  reduces 
zooplankton  production; 

4)  Reducing  the  availability  of  food  organisms  and  littoral  zone 
habitat  for  game  fish  species. 
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OBJECTIVES 


This  study  proposes  to  quantify  seasonal  water  levels  needed 
to  maintain  or  enhance  principal  game  fish  species  in  Hungry  Horse 
Reservoir.     The  specific  study  objectives  are: 

1)  Estimate  the  impact  of  reservoir  operation  on  major  game  fish 
species; 

2)  Develop  relationships  between  reservoir  drawdown  and  reservoir 
habitat  use  by  fish  and  fish  food  organisms; 

3)  Quantify   the   amount   of   reservoir  habitat  available  at 
different  water  level  elevations; 

4)  Estimate  recruitment  of  westslope  cutthroat  trout  juveniles 
from  important  spawning  and  nursery  areas; 

5)  Determine  the  abundance,    growth,    distribution  and  use  of 
available  habitat  by  major  game  species  in  the  reservoir; 

6)  Determine    the   abundance   and   availability  of  fish  food 
organisms  in  the  reservoir; 

7)  Quantify  the  seasonal  use  of  available  food  items  by  major 
fish  species. 
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DESCRIPTION  OF  THE  STUDY  ASEA 


Hungry  Horse  Dam  was  completed  in  1952  and  the  reservoir 
reached  full  pool  elevation  of  3,560  ft  msl  in  July  1953.  The  dam 
impounded  the  South  Fork  of  the  Flathead  River  eight  km  upstream 
from  its  confluence  with  the  Flathead  River  (Figure  1).  Hungry 
Horse  is  a  large  storage  reservoir  operated  by  the  Bureau  of 
Reclamation.  The  primary  benefits  of  the  project  are  flood 
control  and  power  production  with  the  principal  power  benefit 
coming  from  generation  at  downstream  projects.  Water  passes 
through  19  downstream  projects,  generating  approximately  4.6 
billion  kilowatt  hours  of  energy  annually  as  compared  to  1.0 
billion  at  the  Hungry  Horse  project. 

The  South  Fork  drains  an  area  of  approximately  4,403  km  on 
the  west  side  of  the  Continental  Divide  in  northwestern  Montana. 
The  basin  is  underlain  principally  by  sedimentary  rocks.  The 
drainage  is  almost  entirely  within  lands  administered  by  the  U.S. 
Forest  Service  with  the  upper  part  in  the  Bob  Marshall  Wilderness 
Area. 


WATER  QUALITY  \ 

Water  quality  data  collected  during  1978  indicated  that  Hungry 
Horse  Reservoir  was  oligotrophic  with  low  nutrient  input  and 
primary  productivity.  Low  nutrient  concentrations,  transparent 
water  and  low  algal  standing  crops  are  a  result  of  the  basin's 
geology,  comparatively  pristine  nature  of  the  South  Fork  water- 
shed, and  reservoir  morphology.  Most  of  the  drainage  area  is 
underlain  by  nutrient-poor  Precambrian  sedimentary  rock  which  is 
frequently  deficient  in  carbonates  and  phosphorus  (Simons  and 
Rorabaugh  1971). 


MORPHOMETRICS 

At  full  pool,  the  reservoir  is  56  km  in  length  with  an  area  of 
23,800  acres  and  a  volume  of  3,468,000  acre-feet.  Usable  storage 
for  power  production  starts  at  elevation  3,336  msl  and  includes 
2,982,000  acre-feet  which  is  86.0  percent  of  total  full  pool 
volume.  Maximum  drawdown  of  224  ft.  would  leave  only  14.0  percent 
of  full  pool  capacity  (Table  1).  The  maximum  drawdown  on  record 
of  128  ft.  in  1972  reduced  the  volume  to  37  percent  of  full  pool. 
The  recommended  drawdown  of  85  ft.  shrinks  reservoir  volume  to  53 
percent  of  full  pool  capacity. 


RESERVOIR  OPERATION 

Reservoir  operation  has  varied  considerably  since  HHR  was 
first  filled.  Historic  operation  can  be  classified  into  three 
periods  based  on  average  annual  maximum  drawdown:  1)  1955-1964 
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Figure  1.    Map  of  Hungry  Horse  Reservoir  showing  study  areas,  netting 
areas  (    3 ,  water  quality,  vertical  net  and  zooplankton 
stations  (X) ,  fish  trap  location  (>) ,  and  electrofishing 
sections  ( A ) • 
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Table  1.     Morphometric  data  for  Hungry  Horse  Reservoir. 


Drainage  area  (sq.  miles)  1,700  (4,403  sq.  km) 

a/ 

Average  annual  discharge  (acre-ft.)        2,386,918  (2.95  cubic  km)—' 

Surface  area  (acres)  '        '      23,800  (9,632  ha) 

Pool  length  (miles)  .35  (56  km) 

Shoreline  length  (miles)  \  133  (213  km) 

Shoreline  development  5.95  .  , 

Mean  depth  (ft.)  146  (44.5  m) 

Storage  capacity  (acre-ft.)  3,468,000  (4.24  cubic  km) 

Useable  storage  (acre-ft.)  2,982,000  (3.68  cubic  km) 

Storage  ratio  1.45 

Elevation  at  full  pool  (ft.)  3,560  msl  (1,085.8  m) 

Elevation  at  minimum  pool  (ft.)  3,316  msl  (1,011.4  m) 


— /    Based  on  unregulated  flow  from  1929-51. 


when  drawdown  averaged  64  ft;  2)  1965-1975  when  drawdown  averaged 
92  ft.  and  when  drawdown  for  advance  power  began;  and  3)  1976-1986 
when  drawdown  averaged  66  ft.  Maximum  drawdown  has  ranged  from 
31  ft.  in  1963  to  128  ft.  in  1972,  with  a  mean  of  76  ft.  (Figure 
2).  Maximum  drawdown  has  been  below  the  proposed  85-ft.  level  in 
eight  of  30  years  of  record.  Water  requirements  for  fish 
mitigation  efforts  and  changing  power  loads  may  modify  reservoir 
operation  in  the  future. 

The  operation  of  HHR  is  controlled  by  a  combination  of 
interacting  factors  including:  flood  control,  generation  of  hydro- 
electric power,  recreational  use  of  the  reservoir,  resident  fish 
flows  for  the  Flathead  River  and  water  budget  flows.  The 
reservoir  is  drafted  in  the  fall  to  provide  advance  power  for 
direct  service  industries.  The  major  evacuation  of  water  occurs 
from  December  through  March  for  flood  control  and  power 
production.  The  reservoir  is  usually  filled  by  the  end  of  July 
and  remains  at  full  pool  until  after  Labor  Day  to  provide  summer 
recreation.  Operation  is  also  regulated  to  provide  flows  for 
kokanee  spawning  and  incubation  of  eggs  in  the  Flathead  River 
downstream  from  the  mouth  of  the  South  Fork.  From  October  15  to 
December  15,  flows  in  the  Flathead  River  near  Columbia  Falls  are 
maintained  between  3,500-4,500  cfs.  A  minimum  flow  of  3,500  cfs 
is  maintained  the  remainder  of  the  year  for  incubation  of  kokanee 
eggs  and  for  spawning  and  rearing  of  other  fish  species,  and 
aquatic  invertebrate  production. 

FISH  SPECIES 

Prior  to  construction  of  Hungry  Horse  Dam  in  1952,  the  South 
Fork  Flathead  River  drainage  was  considered  the  major  spawning 
area  for  adfluvial  fish  stocks  from  Flathead  Lake.  Substantial 
numbers  of  bull  trout  and  westslope  cutthroat  trout  spawned  in  the 
South  Fork  drainage  along  with  smaller  numbers  of  mountain 
whitefish  and  kokanee  salmon  (Oncorhynchus  nerka).  Native  fish 
species  in  the  South  Fork  drainage  prior  to  dam  construction 
included  westslope  cutthroat,  bull  trout  (Salvelinus  conf luentus) . 
mountain  whitefish  (Prosopium  williamsoni),  northern  squawfish 
(Zt_y^choche  i  l^u£  oregonensis) ,  large  scale  sucker  (Catos  tomus 
macrocheilus) ,  longnose  sucker  (Catos tomus  catostomus) ,  pygmy 
whitefish  (Prosopium  coulteri)  and  sculpins   (Cottus  sp.). 

The  fish  population  in  HHR  is  unique  because  native  species 
comprise  almost  the  entire  fish  community.  They  are  considered 
abundant  except  for  pygmy  whitefish  which  is  rated  as  rare  (Table 
2).  Pygmy  whitefish  may  be  more  abundant  than  net  data  indicates, 
because  they  are  not  vulnerable  to  being  caught  in  shoreline  net 
sets. 
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Table  2.     The  relative  abundance  of  fish  species  in  Hungry  Horse 

Reservoir  as  determined  by  gill  net  catches  and  creel 

surveys  from  1958  to  1986.  Abbreviations  are  given  in 
parentheses . 


Relative 

Species  Scientific  name  abundance— 

Native  Species 

Westslope  cutthroat  Salmo  clarki  lewisi  A 
trout  (WCT) 

Bull  trout  (DV)  Salve linus  conf luentus  A 

Mountain  whitefish  (MWF)  Prosopium  williamsoni  A 

Pygmy  whitefish  (PWF)  Prosopium  coulteri  R— / 

Northern  squawfish  (NSQ)  Ptychocheilus  oregonensis  A 

Largescale  sucker  (CSU)  Catostomus  machrocheilus  A 

Longnose  sucker  (LnSU)  Catostomus  catostomus  A 

Sculpin  species  Cottus  sp.  R 

: :  Exotic  Species 

Rainbow  trout  (RB)  Salmo  gairdneri  .  R 

Yellowstone  cutthroat  Salmo  lewisi  bouvieri  R 

trout  (YCT)  " 

Arctic  grayling  (GR)  Thymallus  arcticus  R 


Relative  abundance:    A  =  abundant,  C  =  common,  R  =  rare. 
Pygmy    whitefish   may   be    more    abundant    than  net  catches 


indicated  because  they  inhabit  deep  offshore  waters  and  are 
not  vulnerable  to  shoreline  net  sets. 
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METHODS 


General  descriptions  of  methods  used  to  collect  and  analyze 
data  are  presented  in  this  report.  Detailed  methods  for  the 
Hungry  Horse  Reservoir  study  were  given  in  the  1985  annual  report 
(May  and  Zubik  1985). 


SEASONS 

For  the  purposes  of  sampling,  the  year  was  stratified  into 
four  seasons  based  on  reservoir  operation  and  surface  water 
temperatures . 

1)  Winter  (mid  November  through  April)  -  when  the  reservoir  is 
evacuated  for  flood  control  and  power  production,  surface 
water  temperatures  are  below  S.O^C  and  the  reservoir  is 
isothermal; 

2)  Spring  (May  and  June)  -  when  the  reservoir  is  refilled  and 
surface  water  temperatures  are  between  8-15°C  and  increasing; 

3)  Summer  (July  through  mid  September)  -  when  the  reservoir  is 
near  full  pool,  surface  water  temperatures  are  between  16-22°C 
and  the  reservoir  is  thermally  stratified; 

4)  Fall  (mid  September  through  mid  November)  -  when  drafting  of 
the  reservoir  begins  for  power  production  and  surface  water 
temperatures  are  between  8-15°C  and  declining. 

RESERVOIR  HABITAT 

HHR  was  segregated  into  the  Emery,  Murray  and  Sullivan  areas 
based  on  reservoir  morphometry  and  the  effects  of  drawdown  (Figure 
1).  Within  each  of  these  study  areas,  a  permanent  station  was 
selected  for  water  quality  and  zooplankton  data  collection. 
Vertical  fish  distribution  and  benthic  macroinvertebrate  samples 
were  collected  near  these  permanent  sites.  In  addition  to 
permanent  sampling  sites,  transects  were  established  across  the 
reservoir  at  visual  landmarks  where  randomly  selected  zooplankton, 
surface  insect  and  purse  seine  samples  were  collected. 

The  reservoir  habitat  was  divided  into  nearshore  (littoral) 
and  offshore  (limnetic)  zones.  The  littoral  zone  included  the 
area  less  than  the  depth  of  the  euphotic  zone  (approximately  20 
meters)  and  less  than  100  meters  from  the  shoreline. 

Contour  maps  of  the  reservoir  were  digitized  by  10-foot 
contour  intervals  for  each  geographic  area. 
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Monthly  lake-filling  and  hydraulic  -  re s idence  times  were 
calculated  using  the  formulas  adapted  from  Woods  (1982),  Lake- 
filling  time  represents  the  time  required  to  replace  the  volume  of 
a  reservoir  at  a  given  inflow,  whereas  hydraulic-residence  time 
represents  the  time  required  to  replace  the  volume  of  a  reservoir 
at  a  given  outflow. 

PHYSICAL  LIMNOLOGY 

Water  temperature  (°C),  dissolved  oxygen  (mg'l""^),  pH  and 
specific  conductivity  (umhos'cm""^)  were  measured  at  the  permanent 
sites.  Measurements  were  taken  biweekly  from  May  through  October 
with  a  Martek  Mark  V  digital  water  quality  analyzer,  and  monthly 
from  November  through  March  when  access  to  the  reservoir  was 
available.  The  vertical  profile  data  were  collected  immediately 
below  the  water  surface,  1,  2,  3,  5,  7,  9,  11,  13,  15,  18,  21  m 
and  every  three  meters  down  to  60  m,  then  every  five  meters  from 
60  m  to  100  m  or  the  bottom.  Calibration  of  the  meter  was  done  in 
the  field  from  May  through  October  and  in  the  laboratory 
immediately  prior  to  field  measurements  from  November  through 
March  when  ambient  air  temperatures  were  below  freezing. 

Light  t ransmittance  was  measured  in  foot  candles  using  a 
Protomatic  photometer.  Incident  light  was  measured  immediately 
above  the  water's  surface.  Light  penetration  was  measured  at 
depths  of  90,  60,  30,  15,  5,  1  and  0.1  percent  of  the  incident 
light.  Greeson  et  al.  (1977)  defined  the  lower  boundary  of  the 
euphotic  zone  as  the  1.0  percent  of  incident  light  depth. 

Water  temperature,  dissolved  oxygen,  pH,  conductivity  and 
light  transmittance  profile  data  were  entered  into  computer  data 
files  and  transferred  to  the  U.S.  Geological  Survey  WATSTORE 
system  and  the  Environmental  Protection  Agency  STORET  system. 
Isopleth  diagrams  were  generated  using  the  USGS  program  STAMPEDE. 

FISH  FOOD  AVAILABILITY 

Zooplankton 

Zooplankton  densities  were  determined  using  Wisconsin  plankton 
nets.  Three  30-m  vertical  tows  were  made  biweekly  in  the  Emery, 
Murray  and  Sullivan  areas.  The  Emery  area  was  sampled  through  the 
ice  in  February.  In  each  area  samples  were  collected  at  the 
permanent  limnological  buoy  and  two  randomly  selected  transects. 

Vertical  distribution  of  zooplankton  was  assessed  using  a  30- 
liter  plexiglass  Schindler  plankton  trap  (Schindler  1969).  A 
plankton  trap  sample  series  consisted  of  duplicate  samples 
collected  from  the  surface  and  every  three  meters  down  to  15  m, 


10 


then  every  five  meters  down  to  30  m.  Plankton  trap  sample  series 
were  collected  monthly  in  the  three  areas  at  the  permanent 
limnological  buoys. 

Zooplankton  was  collected  in  the  South  Fork  of  the  Flathead 
River  with  drift  nets  approximately  2.5  kilometers  downstream  from 
Hungry  Horse  Dam.  The  net  consisted  of  a  one  meter  wide  by  0.5 
meter  deep  angle  iron  frame  attached  to  103  micron  nitex  mesh 
material,  which  tapered  back  to  a  collar.  A  removable  plexiglass 
bucket  with  panels  of  103  micron  mesh  netting  was  attached  to  this 
collar.  The  net  was  anchored  by  iron  stakes  driven  into  the 
substrate  through  rings  attached  to  the  side  of  the  frame. 

Duplicate  samples  were  taken  biweekly.  The  water  velocity 
through  each  net  was  recorded  along  with  water  depth  and 
temperature.  Instantaneous  river  flows  were  taken  from  a  USGS 
gauging  station  located  immediately  upstream. 

All  zooplankton  samples  were  preserved  in  the  field  with  a 
four  percent  formalin  and  sucrose  solution.  Five  1.0  ml 
subsamples  were  counted  and  identified  to  genus  in  a  Sedgewick- 
Rafter  counting  cell  using  a  binocular  compound  microscope  at  40x 
total  magnification. 

Surface  Insects  ; 

Surface  insects  were  collected  with  a  net  attached  to  a  one- 
meter  wide  frame  with  a  removable  plexiglass  bucket.  Three 
randomly  selected  sites  were  sampled  in  each  area  biweekly  from 
May  through  November.  One  tow  was  made  within  100  m  of  the  shore 
and  one  further  than  100  m  from  shore.  Each  collection  sampled 
approximately  600  m^  of  water  surface.  All  insects  were 
identified  to  order  and  weighed  in  the  laboratory. 


Benthos 

Benthos  collections  were  made  monthly  from  May  through 
November  using  a  Peterson  dredge  which  sampled  0.092  m^  of 
reservoir  bottom.  Three  replicate  samples  were  taken  from  each  of 
the  following  depth  intervals  for  a  total  of  nine  samples:  1) 
full  pool  elevation  (3,560  ft.)  to  recommended  drawdown  elevation 
of  3,475  feet;  2)  recommended  drawdown  to  maximum  drawdown  on 
record  at  elevation  3,432  feet;    and  3)  below  elevation  3,432  feet. 

All  macroinvertebrates  were  sorted  from  the  samples, 
identified  to  order  or  class  and  weighed. 
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Emergence  Traps 


Emerging  dipteran  were  sampled  with  a  one  square  meter 
emergence  trap  constructed  of  1/2-inch  thick  acrylic  (Figure  3). 
styrofoam  strips  were  attached  to  the  bottom  of  the  trap  for 
floatation  and  the  trap  was  anchored  to  a  five  gallon  bucket 
filled  with  concrete.  Holes,  approximately  150  mm  in  diameter, 
were  cut  in  each  side  of  the  trap  and  the  top  of  the  catch  basin 
to  allow  for  evaporation  and  reduce  the  condensation  problem  on 
the  inside  surfaces  of  the  trap.  The  holes  were  covered  with 
nitex  cloth  having  102  micron  openings.  Anti-freeze  was  used  as 
the  preservative  in  the  catch  basin. 


Five  traps  were  placed  in  nearshore  areas  at  water  depths  of 
between  four  to  ten  meters  below  full  pool.  These  areas  have  been 
dewatered  annually  during  the  study.  The  other  five  traps  were 
placed  in  offshore  areas  at  water  depths  greater  than  30  meters 
below  full  pool.  The  traps  were  checked  weekly,  insects  removed 
and  placed  in  vials  with  labels.  All  macroinvertebrates  were 
picked  from  the  sample  and  identified  to  order.  Number  and  total 
wet  weights  were  determined  and  densities  expressed  as  N'm"^  and 
g*m°^  caught  per  week. 


FOOD  HABITS 

Fish  for  food  habits  analysis  were  collected  with  gill  nets 
from  each  area  of  the  reservoir  during  the  seasonal  gill  net 
series.  Approximately  twenty  westslope  cutthroat,  bull  trout,  and 
northern  squawfish  were  collected  from  each  area  seasonally,  along 
with  six  mountain  whitefish. 

Zooplankton  were  identified  to  genus,  insects  to  order  and 
fish  to  species.  The  number,  frequency  of  occurrence,  and  weight 
of  each  food  item  was  calculated  and  combined  into  an  index  for 
relative  importance  (IRI).  The  IRI  values  range  from  0  to  100, 
with  a  value  of  100  indicating  exclusive  use  of  the  food  item. 


FISH  ABUMDANCE  AMD  DISTRIBUTION 

Horizontal  Gill  Nets 


Standard  experimental  floating  and  sinking  gill  nets  were  used 
to  sample  fish  in  near-shore  areas  seasonally  in  each  area.  A 
floating  net  set  consisted  of  two  floating  nets  tied  end  to  end 
(double  floater)  and  fished  perpendicular  from  shore.  A  sinking 
net  consisted  of  a  single  net  fished  perpendicular  from  shore.  In 
each  area,  seven  double  floaters  and  five  sinkers  were  set  in  the 
evening  and  retrieved  the  next  morning  for  two  consecutive  days 
(Figure  1). 
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Figure  3.    Bnergence  trap. 


13 


All  fish  were  removed  from  the  nets,  identified  to  species, 
and  length  (mm)  and  weight  (g)  recorded  for  each  fish.  Sex  and 
state  of  sexual  maturity  (ripe,  spent,  mature,  immature)  were 
recorded  for  game  fish.  Scale  samples  were  taken  from  all  game 
fish  and  representative  numbers  from  nongame  fish.  Otoliths  were 
collected  from  westslope  cutthroat  trout  beginning  in  December, 
1984. 


Fish  Trapping 

A  downstream  fish  trap  and  leads  covered  with  6.4  mm  square 
mesh  hardware  cloth  was  fished  in  Emery  Creek  (Figure  1).  An 
upstream  and  downstream  trap  was  operated  in  Hungry  Horse  Creek. 
Traps  were  checked  twice  daily  and  all  fish  were  removed, 
anesthesized,  measured  and  weighed.  Species,  length,  weight,  tag 
number  and  tag  type  were  recorded  for  each  fish.  All  fish  longer 
than  250  mm  were  tagged  with  numbered  floy  anchor  tags  and  fish 
100  to  250  mm  in  length  were  tagged  with  numbered  flow  dangler 
tags.  Scales  were  taken  for  age  determination  from  representative 
samples  of  fish  from  each  stream. 

Redd  Counts 

In  order  to  better  assess  the  adfluvial  westslope  cutthroat 
runs  in  the  Hungry  Horse  Creek  Drainage,  stream  trapping  informa- 
tion was  supplemented  with  total  spawning  site  inventories 
following  completion  of  the  1986  run.  Westslope  cutthroat 
spawning  sites  (redds)  are  extremely  difficult  to  identify  and 
count,  since  spawning  generally  occurs  during  spring  peak  flows. 
These  high  flows  and  associated  bedload  movement  combine  with 
large  volumes  of  suspended  sediment  to  limit  observation  of  redds. 
The  low  spring  peak  flows  in  1986  provided  a  rare  opportunity  to 
complete  these  surveys. 

Progression  of  the  spawning  run  was  closely  monitored  at  the 
trap  site  to  insure  proper  timing  for  inventories.  Final  counts 
were  conducted  from  June  23  through  June  25.  Redds  were 
identified,  classified  and  pace  located  based  on  criteria 
presented  by  Shepard  et  al.  (1982),  by  trained  observers  walking 
along  the  stream  channel. 

Areas  surveyed  included  4.8  km  of  Hungry  Horse  Creek  from  the 
trap  site  upstream  to  the  access  at  stream  kilometer  6.2,  the 
lower  1.6  km  of  Margaret  Creek  (junction  with  Hungry  Horse  Creek 
up  to  the  Highline  Loop  Road  crossing)  and  the  lower  2.7  km  of 
Tiger  Creek  (junction  with  Hungry  Horse  Creek  up  to  the  Highline 
Loop  Road  crossing).  The  lower  0.5  km  of  Lost  Mare  Creek  was  also 
surveyed. 
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Physical  measurements  of  parameters  believed  to  be  important 
in  distinguishing  adfluvial  redds  from  those  constructed  by  other 
cutthroat  stocks  were  also  collected.  Redd  length  was  measured 
from  the  upstream  edge  of  the  depression  to  the  downstream  end  of 
the  tailspill.  Redd  width  was  documented  at  the  widest  point  of 
the  depression.  These  measurements  were  compared  to  identical 
measurements  taken  on  fluvial  and  resident  westslope  cutthroat 
redds  in  Middle  Fork  tributaries  by  Shepard  et  al.  (ibid). 


In  addition  to  spawning  site  inventories,  low  spring  flows 
during  1986  allowed  fields  crews  to  locate  areas  where  redds  were 
concentrated  for  substrate  sampling.  Successful  incubation  of 
salmonid  embryos  in  these  areas  requires  gravels  that  are 
relatively  free  of  silt  and  sand.  Laboratory  studies  and  field 
experiments  have  repeatedly  shown  that  embryo  survival  is 
inversely  related  to  the  amount  of  fine  sediment  in  the  spawning 
substrate.  Spawning  gravel  quality  in  the  Hungry  Horse  Creek 
Drainage  was  assessed  using  the  technique  developed  by  Tappel 
(1981)   and  Tappel  and  Bjornn  (1983). 

Substrate  samples  were  collected  from  several  cutthroat 
spawning  areas  in  the  drainage.  A  standard  hollow  core  sample 
(McNeil  and  Ahnell  1964)  was  used  following  methods  described  by 
Shepard  and  Graham  (1982).  Sampling  areas  were  located  in  high- 
use  spawning  areas  documented  during  the  1986  cutthroat  spawning 
site  inventories  in  Hungry  Horse,  Margaret  and  Tiger  creeks. 
Twelve  core  samples  were  collected  from  each  sampling  area. 

Two  areas  were  selected  for  sampling  in  Hungry  Horse  Creek. 
The  downstream  area  (Lower  Hungry  Horse)  was  approximately  200  m 
above  the  mouth  of  Margaret  Creek  at  stream  kilometer  2.1.  The 
upstream  area  (Upper  Hungry  Horse)  was  above  the  mouth  of  Lost 
Mare  Creek  at  stream  kilometer  4.3.  Margaret  Creek  was  sampled 
below  the  access  at  stream  kilometer  1.6  and  Tiger  Creek  was 
sampled  just  above  the  east  side  road  crossing  at  stream  kilometer 


Natural  adfluvial  cutthroat  redds  were  present  within  each 
sampling  area  and  were  actually  sampled  to  compare  sites  "worked" 
by  fish  with  undisturbed  gravel.  Samples  were  placed  in  labeled 
bags  and  transported  to  the  Flathead  National  Forest  Soils  Lab  in 
Kalispell  for  drying  and  sieve  analysis.  After  drying,  each  core 
sample  was  passed  through  the  following  sieve  series: 


Substrate  Composition 


0.3. 


76.1  mm 
50.8  nmi 
25 . 4  nmi 
16 . 0  mm 
12. 7  mm 
9.52  mm 


(3.00  inches) 
(2.00  inches) 


(1.00  inch) 

(0.62  inch) 

(0.50  inch) 

(0.38  inch) 
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6.35  mm 
2.00  mm 
0.85  mm 
0.063  mm 
pan 


(0.25  inch) 
(0.08  inch) 
(0.03  inch) 
(0.002  inch) 
(<0.002  inch) 


All  material  retained  on  each  sieve  was  weighed  and  the 
percent  dry  weight  in  each  size  class  was  calculated.  Material 
remaining  in  suspension  within  the  corer  was  sampled  using  a  1.0 
liter  Imhoff  settling  cone,  following  procedures  described  by 
Shepard  and  Graham  (1982).  This  amount  was  added  to  the  material 
in  the  pans  to  obtain  the  total  amount  smaller  than  0.063  mm. 

Gravel  composition  was  expressed  as  the  cumulative  percentage 
smaller  than  each  size  class  and  plotted  against  sieve  size  on 
log-probability  paper,  to  determine  if  the  plot  of  material 
smaller  than  25.4  mm  resembled  a  straight  line.  Data  was  then 
transformed  and  regressed,  by  taking  the  natural  logarithm  of 
sieve  size  as  the  independent  variable  and  the  inverse  probability 
transform  value  of  cumulative  percentage  as  the  dependent 
variable.  Equations  were  obtained  for  each  sample.  The 
coefficient  of  determination  (r^)  for  these  regression  equations 
should  be  close  to  1.0  if  the  gravel  particles  were  log  normally 
distributed.  An  r^  value  close  to  1.0  showed  that  the  slope  and 
intercept  of  the  regression  line  could  be  used  to  describe  the 
entire  range  of  particles  in  the  spawning  gravel  (Tappel  1981, 
Tappel  and  Bjornn  1983).  The  two  points  selected  for  this  study 
were  the  percent  smaller  than  6.35  mm  and  the  percent  smaller  than 
1.70mm. 

Cutthroat  embryo  survival  to  emergence  was  predicted  using  the 
laboratory  developed  relationship  reported  by  Irving  and  Bjornn 
(1984).    The  actual  predictive  equation  used  was: 

Survival  =  106.10029  -  0.4460803   (S6.35)   -  7.7660173   (SI. 70)  + 
0.1694598   (SI. 70)^ 

where:     (S6.35)  =  percentage  smaller  than  6.35  mm; 

(SI. 70)  =  percentage  smaller  than  1.70  mm;  and 
(SI. 70)^  =  percentage  smaller  than  1.70  mm  squared. 

Results  of  the  12  predictions  from  each  spawning  area  were 
averaged  to  obtain  the  mean  predicted  survival  to  emergence  for 
each  area. 


The  two-pass  procedure  (Zippin  1958)  was  used  to  make 
estimates  in  streams  with  flows  less  than  10-15  cfs.  For  streams 
with  higher  flows,  the  mark-and- recapture  method  was  utilized 
(Vincent    1971).      The    section    length    for   the    mark- rec ap ture 


Population  Estimates 
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estimate  was  300  m  as  compared  to  150  m  for  the  two-pass  method. 
In  general,  methods  outlined  by  Shepard  and  Graham  (1983a)  were 
used. 


VESTSLOPE  CUTTHROAT  TROUT  MOVEMENT 

Westslope  cutthroat  trout  adults  were  tagged  with  Floy  anchor 
tags  and  the  juveniles  were  tagged  with  Floy  dangler  tags.  Fish 
were  captured  with  electrof ishing  gear,  purse  seine  and  gill  nets 
in  the  reservoir.  Fish  traps  and  angling  were  used  to  collect 
cutthroat  in  reservoir  tributaries  and  the  South  Fork  of  the 
Flathead  River.  Tag  returns  were  provided  by  voluntary  angler 
returns,  creel  census  interviews  and  fish  sampling  activities  in 
the  reservoir  and  tributary  streams. 


CREEL  CENSUS 

A  partial  creel  census  was  conducted  on  Hungry  Horse  Reservoir 
from  May  through  October.  Anglers  were  interviewed  at  checking 
stations  established  at  the  west  abutment  of  the  dam  and  at  the 
junction  of  the  east  side  road  (FS38)  and  Desert  Mountain  Road 
(FS590).  The  east  side  station  was  used  exclusively  in  May  and 
June  because  the  only  low-water  boat  ramp  was  located  on  the  east 
side  at  Abbot  Bay.  From  July  through  October  each  checking 
station  was  used  on  alternate  census  days. 

All  weekend  and  holiday  days  were  sampled,  plus  one  weekday 
per  week.  A  census  day  began  at  10:00  am  and  continued  until 
sunset. 

Creel  clerks  interviewed  fishermen  on  a  party  basis  with 
emphasis  on  the  collection  of  complete  trip  interviews.  Creel 
data  collected  included:  1)  area  of  reservoir  fished,  2)  number 
of  anglers  in  party,  3)  total  hours  fished,  4)  type  of  lure  or 
bait  used,  5)  angler  origin,  6)  whether  fishing  was  from  shore  or 
boat,  7)  was  fishing  trip,  incomplete  or  complete,  8)  species  of 
fish  sought,  and  9)  number  of  each  species  caught.  In  addition, 
total  lengths  in  millimeters  and  weight  in  grams  were  taken  on  all 
game  fish,  scales  collected  from  westslope  cutthroat  trout  and  tag 
returns  recorded. 
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RESULTS  AMD  DISCUSSION 


RESERVOIR  HABITAT 

Operation  of  the  reservoir  impacts  the  habitat  of  fish  food 
organisms  and  fish  through  the  changes  in  surface  area,  water 
volume,  amount  of  littoral  area  and  thermal  stability.  The  latter 
is  influenced  by  hydraulic  residence  times  (Mayhew  1977  and  Woods 
1982).  Hydraulic- residence  times  of  less  than  one  year  were 
associated  with  weak  thermal  structure  and  reduced  zooplankton 
populations.  The  large  outflow  volumes  resulted  in  cooler  water- 
temperatures  and  a  corresponding  linear  decrease  in  zooplankton 
populations.  > 

Annual  hydraulic-residence  times  in  HHR  varied  considerably 
from  year  to  year  (Table  3)  but  were  generally  above  1.0.  The 
monthly  residence  times,  however,  were  below  1.0  during  19  months 
from  1983-86.  These  low  residence  times  were  generally  associated 
with  the  months  of  reservoir  drawdown.  The  variance  in  retention 
times  was  a  result  of  differences  in  inflow  volumes  among  the  year 
coupled  with  reservoir  operation  (Figure  4).  Low  water  years  such 
as  1986  generally  have  fewer  months  with  a  retention  time  of  less 
than  1.0  than  years  with  above  average  inflows. 

Maximum  annual  drawdown  during  the  study  has  ranged  from  45 
feet  in  1983  to  85  feet  in  1985,  The  period  that  the  reservoir 
has  been  at  full  pool  ranged  from  one  week  in  1985  to  nine  weeks 
in  1983  (Figure  4).  The  stream  flows  in  1985  were  below  average 
in  the  Columbia  Basin,  resulting  in  storage  reservoirs  being 
drafted  to  meet  power  loads. 

PHYSICAL  LIMNOLOGY 

Surface  water  temperatures  ranged  from  0.0°  to  20.6°C  during 
1986  (Figures  5,  6  and  7).  The  entire  reservoir  was  frozen  by 
January  1  and  remained  ice-covered  until  approximately  April  20. 
Thermal  stratification  was  present  by  the  end  of  May  and  continued 
through  September.  The  reservoir  was  isothermal  from  January 
through  April  and  from  mid  November  until  the  end  of  December. 
Dissolved  oxygen  levels  were  above  the  optimal  level  of  7  mg/liter 
(Hickman  and  Raleigh  1982)  required  by  cutthroat  trout  and  should 
not  have  had  limited  fish  distribution  (Appendix  Al,  A2  and  A3). 
The  pH  (Appendix  A4,  A5  and  A6)  and  conductivity  values  (Appendix 
A7,  A8  and  A9)  were  also  within  normal  ranges  recommended  for  the 
development  of  healthy  aquatic  communities  (Thurston  et  al.  1972). 
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Figure  4.    Reservoir  elevations  in  Hungry  Horse 
Reservoir  fron  1983-86. 
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FISH  FOOD  AVAILABILITY 


Zooplankton 

The  zooplankton  community  during  1985  and  1986  was  dominated 
Daphnia,  Cyc lops  and  Diaptomus  (Figure  8).  These  genera 
comprised  over  90  percent  of  the  zooplankton  biomass  (Appendix  Bl 
and  B2).  Daphnia  pulex,  the  primary  zooplankton  consumed  by  game 
fish  accounted  for  18  and  13  percent  of  the  biomass  in  1985  and 
1986,  respectively.  Cyclops  was  the  most  numerous  genera  followed 
by  Diaptomus .  Daphnia  and  Bosmina.  Bosmina  was  important 
numerically,  comprising  15  percent  of  the  total  number  of 
zooplankton  in  1985  and  1986,  but  it  contributed  relatively  little 
to  the  total  biomass  (Figure  9). 

The  seasonal  progression  of  abundance  was  different  between 
the  two  years.  Daphnia  populations  in  1985  were  low  in  May  and 
June,  and  achieved  their  maximum  biomass  in  August.  During  1986, 
Daphnia  biomass  was  much  higher  in  May  and  June  than  in  1985,  and 
reached  its  peak  in  September.  These  differences  in  seasonal 
abundance  were  affected  by  water  temperature  variability  between 
the  two  years.  Winter  temperatures  were  higher  during  spring, 
1986  than  during  the  same  period  in  1985.  Surface  water 
temperatures  in  the  Murray  area  at  the  end  of  May,  1985  were 
11.1°C  as  compared  to  17.5°C  in  1986.  Martin  et  al.  (1981)  found 
that  water  temperatures  played  an  important  role  in  influencing 
the  seasonal  development  of  zooplankton  populations  in  reservoirs. 

The  length  distributions  of  the  more  important  zooplankton 
genera  are  given  in  Appendix  B3.  The  frequency  of  Daphnia  pulex 
above  1.5  mm  was  highest  from  August  through  November.  The 
average  mean  length  of  Daphnia  pulex  for  the  year  was  highest  in 
the  Sullivan  area  as  were  densities  in  October  and  November  when 
cutthroat  begin  feeding  intensively  on  this  species  of 
zooplankton. 

The  vertical  distribution  of  zooplankton  in  HHR  during  1985 
and  1986  is  given  in  Appendix  B4  and  B5.  As  in  previous  years, 
zooplankton  densities  were  concentrated  during  the  day  above 
fifteen  meters.  In  general,  the  concentrations  of  Daphnia  pulex 
in  the  fall  were  in  the  upper  10-12  meters,  making  them  available 
as  food  for  cutthroat  trout. 

The  downstream  loss  of  zooplankton  from  HHR  was  evaluated  by 
sampling  with  drift  nets  in  the  South  Fork  of  the  Flathead  River, 
approximately  2.5  km  downstream  from  the  dam  (Table  4).  The  mean 
density  for  the  period  from  May  through  December,  1986  was 
approximately  379  zooplankton  N'M"^,  which  was  approximately  3.6 
percent  of  the  mean  standing  crop  of  zooplankton  in  the  Emery  area 
during  this  period.  The  densities  of  zooplankton  in  the  river 
varied  from  zero  to  27  percent  of  the  populations  in  the  Emery 
area.  The  numbers  were  generally  low  from  May  through  October 
during  the  period  when  the  reservoir  was  thermally  stratified. 
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Downstream  loss  of  zooplankton  increased  markedly  during  November 
and  December  when  the  reservoir  was  isothermal  and  zooplankton 
were  circulated  into  the  deeper  waters. 

This  data  will  be  used  in  the  "washout  effect"  part  of  the 
zooplankton  model  component  to  estimate  total  annual  loss  of 
zooplankton  downstream  from  HHR.  Initially,  it  appears  that 
losses  will  only  be  significant  during  the  periods  when  the 
reservoir  isn't  thermally  stratified.  Even  these  losses  were 
unexpected,  because  the  penstock  openings  were  241  feet  below  full 
pool  elevation  of  3,560  feet.  Deep  drawdowns  in  the  winter  will 
probably  increase  downstream  loss  of  zooplankton.  i 

Benthos 

Dipteran  larvae  comprised  approximately  83  percent  of  the 
benthic  community  biomass  in  1986  (Appendix  B6).  Dipteran  biomass 
was  lower  from  May  to  July  than  from  August  to  November 
(Figure  10).  Peak  emergence  occurred  in  the  spring,  reducing  the 
standing  crop  which  then  gradually  increased  during  the  summer. 
The  biomass  in  the  wetted  zones  was  3.8  to  7.4  times  greater  than 
in  the  zone  which  was  annually  dewatered.  These  results  are 
similar  to  those  recorded  from  1983-1985  (May  and  Fraley  1986)  and 
provide  additional  documentation  of  the  adverse  effects  of 
drawdown  upon  the  benthic  community. 

Emerging  insects  were  sampled  from  the  end  of  May  to  November 
in  the  Murray  area  (Table  5).  Peak  numbers  of  aquatic  dipteran 
were  caught  in  May  in  the  shallow  traps.  Emergence  of  dipteran 
was  comparatively  stable  in  June  and  July,  increased  in  August  and 
September  then  declined  to  almost  zero  in  November.  Although 
densities  of  dipteran  larvae  were  higher  in  benthos  samples  from 
offshore  areas,  inshore  emergence  traps  caught  more  dipteran 
adults  than  the  offshore  traps.  Additional  emergence  trap  data  is 
needed  to  determine  if  this  disparity  is  real  or  a  result  of 
sampling  error. 

Dipterans  from  the  family  Anthomyiidae  were  caught  primarily 
in  one  offshore  trap.  These  dipterans  are  part  of  a  large  family 
which  generally  live  in  bogs  and  shoreline  areas  of  lakes  (Merritt 
and  Cummings  1978).  It  is  unusual  to  find  them  emerging  from  the 
bottom  of  a  lake  or  reservoir.  Harold  Mundie  (Canada  Department 
of  Fisheries  and  Oceans,  pers.  comm.)  believes  the  flies  are 
terrestrial  forms  which  were  attracted  to  the  traps  where  they 
feed  on  very  small  chironomid  adults. 

Surface  Insects 

The  distribution  of  insects  on  the  surface  film  varied 
considerably  during  the  year.  Aquatic  dipteran  comprised  almost 
all  of  the  aquatic  insects  collected.    The  peak  of  abundance  for 
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aquatic  insects  occurred  in  May  and  June  ranging  from  0.29  to  0.74 
g'ha"'''  then  declined  markedly  in  July  and  remained  low  the  rest  of 
the  year  (Figure  11).  There  was  little  difference  between  the 
biomass  of  aquatics  in  nearshore  and  offshore  samples  except  in 
May  when  the  offshore  samples  were  about  8  times  greater. 

The  majority  of  the  terrestrials  consisted  of,  in  decreasing 
order,  Coleoptera,  Hymenoptera,  Homoptera  and  Hemiptera  (Appendix 
B7).  Biomass  was  relatively  high  from  May  through  August 
averaging  0.83  g'ha"'^,  decreased  dramatically  in  September, 
increased  in  October  and  then  declined  markedly  in  November  and 
December.  The  seasonal  progression  of  the  biomass  of  surface 
insects  was  similar  to  previous  years,  except  that  dipterans  did 
not  have  a  second  peak  of  emergence  in  the  fall  and  terrestrial 
insects  were  very  abundant  in  September. 

FOOD  HABITS 

¥estslope  Cutthroat  Trout 

The  food  habits  of  westslope  cutthroat  trout  in  1985  were 
similar  to  those  recorded  in  1983  and  1984  (Appendix  C1-C12).  The 
index  of  relative  importance  (IRI)  range  from  0  to  100  with  a 
value  of  100  indicating  exclusive  use  of  the  food  item.  There  was 
little  difference  between  food  ingested  by  adults  and  juveniles 
(Figure  12).  Terrestrial  insects  were  the  most  important  food 
item  consumed  by  cutthroat  on  an  annual  basis,  followed  by  aquatic 
insects  and  zooplankton.  The  diet  varied  considerably  among  the 
seasons  with  aquatic  dipteran  and  terrestrial  insects  the  dominate 
food  eaten  in  May.  During  the  summer,  terrestrial  insects 
comprised  up  to  74  percent  of  the  index  of  relative  important 
value  (IRI)  with  aquatic  dipteran  consisting  most  of  the  remainder 
of  the  summer  diet.  In  November,  when  terrestrial  insects  were  no 
longer  available  on  the  surface  film,  cutthroat  ate  primarily 
Daphnia  with  aquatic  dipteran  second  in  importance.  Daphnia  pulex 
comprised  over  99  percent  of  the  Daphnia  consumed  with  cutthroat 
selecting  for  larger  Daphnia  pulex  over  1.5  mm  in  length  (May  and 
Zubik  1985). 

Bull  Trout 

Fish  was  the  principal  component  of  the  bull  trout  diet  in 
1985  comprising  approximately  99  percent  of  the  biomass  ingested 
(Figure  13  and  Appendix  C13-C24).  Adult  bull  trout  fed  primarily 
upon  suckers,  mountain  whitefish  and  northern  squawfish,  whereas 
juveniles  ingested  principally  unidentified  fish,  westslope 
cutthroat  trout,  suckers  and  northern  squawfish.  The  importance 
of  cutthroat  in  the  diet  of  juveniles  was  biased,  because  the  high 
rating  is  based  on  the  consumption  of  one  large  fish  in  May 
(Appendix  C13).  In  addition  26  percent  of  the  stomachs  were  empty 
which  reduced  the  sample  size  used  to  determine  food  habits. 
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Figure  11 


The  mean  monthJ.y  biomass  of  terrestrial  and  aquatic 
insects  (g-ha    )  collected  in  nearshore  «100  m)  and 
offshore  (>100  m)  areas  from  Hungry  Horse  Reservoir 
1986,  areas  combined. 
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The  diet  varied  seasonally  with  adults  feeding  primarily  on 
cutthroat  trout  in  May,  suckers  in  August  and  mountain  whitefish 
in  November.  Juveniles  ate  principally  cutthroat  in  May,  suckers 
in  August,  and  suckers  and  squawfish  in  November.  The  food  habits 
of  bull  trout  in  1985  were  similar  to  1983  and  1984,  except  that 
cutthroat  comprised  an  important  component  of  the  spring  food  (May 
and  Fraley  1986). 

Mountain  Vhitefish 

The  food  habits  of  mountain  whitefish  in  1985  were  similar  to 
those  recorded  in  1983  and  1984,  except  that  aquatic  dipteran 
comprised  most  of  the  food  eaten  in  May  (Appendix  C25-C36). 
Daphnia  had  an  IRI  value  of  96  and  97  for  the  summer  and  fall 
collections  with  an  annual  mean  of  88.  Daphnia  pulex  comprised 
almost  100  percent  of  the  Daphnia  ingested.  The  seasonal  IRI 
values  for  dipteran  ranged  from  10  to  83  with  the  annual  average 
18. 


Northern  Squawfish 

Northern  squawfish  are  opportunistic  predators  with  a  varied 
diet  (Appendix  C37-C48).  Assessing  their  food  habits  is 
complicated  because  of  the  high  rate  of  regurgitation  of  their 
stomach  contents  when  the  fish  are  caught  in  gill  nets.  Annually 
the  most  important  food  ingested  was  fish  followed  by  Daphnia, 
terrestrial  insects  and  aquatic  dipteran.  Only  one  cutthroat 
trout  was  found  in  the  stomach  contents.  The  seasonal  diet  varied 
considerably  with  fish  dominating  the  diet  in  May;  Daphnia, 
terrestrial  insects  and  fish  important  in  August;  and  Daphnia  and 
fish  the  primary  food  items  ingested  in  November.  Overall, 
juveniles  consumed  more  Daphnia,  but  ate  less  fish  than  adults. 

FISH  ABUNDANCE  AND  DISTRIBUTION 

Horizontal  Gill  Nets 

Westslope  cutthroat  trout  have  comprised  most  of  the  catch  in 
floating  nets  throughout  the  study  followed  by  northern  squawfish 
(Table  6).  The  catch  of  cutthroat  was  highest  in  the  spring  and 
fall  while  squawfish  numbers  are  highest  in  the  summer  net  sets. 
Mountain  whitefish  have  dominated  the  sinking  net  catches  followed 
by  bull  trout,  northern  squawfish  and  suckers.  A  substantial 
catch  of  pygmy  whitefish  was  recorded  for  the  first  time  in  fall, 
1986.  The  ripe  spawning  condition  of  the  fish  captured  indicated 
that  we  had  set  several  nets  over  their  spawning  beds.  The  catch 
composition  of  sinking  and  floating  nets  has  been  relatively 
stable  through  the  years. 
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Table  6.     Percent  composition  by  species  and  net  type  for  gill  net  catches 
from  Hungry  Horse  Reservoir  in  1983,   1984,   1985  and  1986. 


Percent  of  Catch 


Species   Floating  Nets    Sinking  Nets  

1983       1984      1985      1986  1983       1984       1985  1986 


Westslope  cutthroat 

trout  (WCT)  43.9      41.8      54.1      42.1  2.3        1.4        0.8  1.4 

Bull  trout 

(DV)  3.4        5.8        8.4        7.9  9.4      14.0      16.5  18.0 

Mountain  whitefish 

(MWF)  11.5        4.2        8.4      10.3  40.4      36.7      38.3  40.1 

Northern  squawf ish 

(NSQ)  39.6      45.7      26.6       37.4  22.8       22.8       23.1  16.6 

Largescale  suckers 

(CSU)  1.4        2.2        2.4        1.7  10.1        9.1        8.7  9.1 

Longnose  sucker 

(LNSU)  0.2        0.3        0.1        0.6  15.0      15.9       12.5  13.1 

Pygmy  whitefish 

(PW)  --  --  --  <0.1      <0.1      <0.1  1.7 

Total  fish  caught  712      1,147      711        828  963     2,110     1,772  2,132 
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Catches  of  westslope  cutthroat  trout  in  floating  gill  nets  in 
the  spring  and  fall  of  1986  were  comparable  to  previous  years 
(Figure  14).  The  spring  catch  of  1.9  fish  per  net  was  lower  than 
in  1984  and  1985,  but  the  fall  catch  of  1.9  fish  was  higher  than 
in  the  two  previous  years.  Nets  set  in  the  Sullivan  area 
continued  to  record  higher  catches  than  in  the  Emery  and  Murray 
areas  (Appendix  Dl).  Overall,  the  net  data  suggests  that  the 
relative  abundance  of  cutthroat  in  HHR  has  fluctuated  little 
during  the  study.  Cutthroat  trout  caught  in  gill  nets  during  1986 
varied  in  length  from  176  to  421  mm  (Appendix  El). 

Bull  trout  catches  in  sinking  nets  varied  seasonally  in  a 
pattern  similar  to  cutthroat  (Figure  15).  The  mean  catches  were 
largest  in  the  spring,  intermediate  in  fall  and  lowest  in  the 
summer.  The  overall  catch  rate  for  HHR  of  5.8  and  4.8  fish  per 
net  in  the  spring  and  fall  of  1986,  respectively,  were  higher  than 
in  the  previous  three  years,  but  there  was  not  a  discernable  trend 
in  abundance  among  the  years.  Catches  were  highest  in  the 
Sullivan  area,  followed  by  the  Emery  area  then  the  Murray  area. 
The  median  length  of  bull  trout  caught  in  nets  during  1986  was 
365  mm   (Appendix  E2). 

Mountain  whitefish  have  comprised  37  to  40  percent  of  the 
sinking  net  catch  from  1983-86.  Catches  in  the  spring  have  varied 
between  12.3  to  13.1  fish  per  net  as  compared  to  6.8  and  22.3  in 
the  fall  (Figure  15  and  Appendix  Dl).  The  differences  in  the  fall 
catches  were  influenced  by  the  variability  in  the  spawning  seasons 
and  water  temperature  during  the  sampling  period  (Table  7).  The 
catch  of  whitefish  in  the  Sullivan  area  was  higher  than  in  Emery 
or  Murray  areas.  Overall,  the  gill  net  catches  from  1983-86  for 
the  entire  reservoir  didn't  indicate  a  major  change  in  abundance. 
The  median  length  of  the  fish  caught  in  1986  varied  from  285  mm  in 
the  spring  to  304  mm  in  the  fall  (Appendix  E3). 

Northern  squawfish  catches  were  substantial  in  both  sinking 
and  floating  gill  nets,  with  the  highest  catches  recorded  in  the 
summer  (Figures  14  and  15).  Squawfish  catches  were  generally 
higher  in  the  Emery  and  Murray  areas  than  in  the  Sullivan  area. 
Net  catches  indicated  that  the  population  numbers  have  been 
relatively  stable  during  the  study.  Squawfish  caught  in  1986 
varied  from  166  mm  to  521  mm  in  total  length  (Appendix  E4). 

Suckers  comprised  an  important  part  of  the  catch  in  sinking 
nets  during  the  summer,  but  were  uncommon  in  floating  nets 
(Figure  15).  The  catch  in  1986  was  3.4  and  5.6  fish  per  net  for 
largescale  and  longnose  suckers,  respectively.  Length  frequencies 
of  the  1986  catch  are  presented  in  Appendix  E5. 
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Figure  14.    Seasonal  catches  of  wests lope  cutthroat  trout  and 

northern  squawfish  caught  in  floating  gill  nets  set 
in  Hungry  Horse  Reservoir,  1983-86,  areas  combined. 
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Figure  15.     Seasonal  catches  of  fish  caught  in  sinking  nets  set  in 
Hungry  Horse  Reservoir,  1983-86,  areas  combined. 
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Table  7.  Reservoir  elevations,  surface  water  temperatures  and  water 
transparency  for  gill  net  sampling  dates  in  Hungry  Horse 
Reservoir,  1983-86. 


Surface  water  Depth 

Reservoir  temperature  (°C)   euphotic  zone  (m) 

Date  Elevation      Emery      Murray    Sullivan    Emery    Murray  Sullivan 

 at}  

1983 


7/26-28 

3,560 

16.6 

17.8 

17.2 

8/23-25 

3,560 

20.6 

20.6 

20.0 

18.3 

19.1 

18.9 

9/27/29 

3,547-49 

14.7 

14.8 

13  .9 

26.0 

18.5 

20.5 

10/31-11/2 

3,534 

8.6 

8.4 

8.0 

23  .0 

16.5 

19.3 

11/29-30 

3,536 

7.1 

6.5 

20.5 

14.0 

12/14-16 

3,534 

4.3 

20.3 

16.5 

19.1 

1984 

4/24-27 

3,500 

4.2 

5.6 

5.7 

15.1 

10.3 

5.2 

5/30-31 

3,519-23 

10.5 

9.9 

8.6 

14.5 

13,0 

5.8 

6/26-28 

3,549-51 

17.0 

19.6 

18.4 

17.8 

14.3 

8.3 

8/13-22 

3,557-59 

20.0 

21.0 

20.0 

18.3 

16.7 

16.3 

10/11-15 

3,541-40 

12.6 

12.1 

17.8 

19.6 

14.6 

1985 

5/14-21 

3,512-22 

7.2 

8.1 

7.1 

12.0 

7.5 

3.9 

8/14-20 

3,544-45 

20.1 

18.3 

20.1 

15.8 

14.0 

17.0 

10/31-11/4 

3,524-27 

7.9 

8.3 

8.0 

13.6 

14.8 

11.4 

1986 

5/16-22 

3,536-39 

7.9 

10.0 

7.9 

16.0 

15.1 

15.0 

8/12-20 

3,557-59 

20.1 

20.0 

19.9 

17.7 

15.5 

15.4 

10/30-11/7 

3,530 

9.4 

9.7 

9.7 

17.5 

11.5 

15.2 
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Hungry  Horse  Creek 


Spavning  Runs  and  Recruitment 

The  upstream  trap  in  Hungry  Horse  Creek  was  installed  in  1986 
on  April  9  and  ran  through  May  20.  No  fish  were  caught  during 
this  period.  From  May  21  through  June  2,  the  trap  was  not 
operated  due  to  high  flows.  A  considerable  portion  of  the 
spawning  run  moved  upstream  during  this  period.  The  upstream  trap 
was  operated  from  June  2  through  the  end  of  the  month  with  the 
last  spawners  captured  on  June  25  (Figure  16). 

Flows  declined  sufficiently  for  the  downstream  trap  to  be 
installed  on  June  13,  and  it  was  operated  until  October  3.  Spent 
spawners  were  captured  immediately  and  they  continued  to  move 
downstream  until  July  6  (Figure  16).  A  total  of  61  mature 
cutthroat  were  caught  and  released  upstream  as  compared  to  243 
spent  adults  caught  in  the  downstream  trap.  The  median  length  of 
the  spawners  caught  in  the  upstream  and  downstream  traps  was  373 
mm   (Appendix  Fl). 

The  estimated  run  in  1986  declined  from  previous  years  to 
approximately  322  spawners  (Table  8).  The  gradual  decline  in  the 
spawning  run  from  1,160  fish  in  1968  to  322  in  1986  is  a  result  of 
several  factors,  including  poor  survival  of  juveniles  their  first 
year  of  life  in  the  reservoir  and  possible  habitat  deterioration 
resulting  from  logging  activities  in  the  drainage  (May  and  Fraley 
1985).  In  addition,  removal  of  juveniles  for  brood  stock 
rehabilitation  of  the  Murray  Springs  Hatchery  in  1983  and  1984 
resulted  in  a  reduction  of  approximately  500  smolts  to  the 
reservoir  in  1984.  The  loss  of  these  juveniles  should  have 
diminished  the  1986  run  by  approximately  100  spawners. 

Juvenile  cutthroat  emigrating  downstream  to  the  reservoir  were 
trapped  from  June  13  to  the  end  of  September  (Figure  16).  A  total 
of  1,870  juveniles  were  trapped  during  this  period  (Table  8)  with 
70  percent  of  the  fish  caught  in  June.  The  median  lengths  of  the 
juveniles  in  June  and  July  were  137  mm  and  127  mm,  respectively 
(Appendix  F2).  The  number  of  juveniles  trapped  in  1986  was  much 
larger  than  recorded  in  1984  or  1985.  The  estimated  emigration  in 
1985  and  1986,  based  on  trap  efficiency  tests,  was  1,865  and  2,403 
juveniles,  respectively.  Lower  than  normal  stream  flows  in  1986 
may  have  increased  competition  for  food  and  space,  causing 
additional  fish  to  move  downstream  in  search  of  less  crowded 
conditions.  A  strong  1984  year  class  may  also  have  contributed  to 
the  increased  smolt  production. 


Redd  Counts 

A  total   of  121   adfluvial  westslope  cutthroat  redds  were 

observed  in  the  Hungry  Horse  Creek  Drainage  during  1986   (Table  9 

and  Figure  17).  An  estimated  80  to  85  percent  of  all  adfluvial 
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Table  8.  Estimated  number  of  spawners  and  outmigrant  juvenile 
westslope  cutthroat  trout  in  Hungry  Horse  Creek,  1968- 
1986.  The  95  percent  confidence  limits  for  the  spawning 
run  is  given  in  parentheses  as  percent  of  the  point 
estimate. 


Estimated         Mean  Length  (MM)      Number  Outmigrant  Juveniles 
Year         Run  Male      Female  Total  Caught  Estimated 


1968 

1,160 

373 

368 

2,110 

1969 

1,050 

(3.7) 

368 

371 

2,680 

1970 

1,001 

(3.9) 

358 

361 

2,040 

1971 

702 

(3.2) 

350 

358 

1,951 

1972 

590 

(3.6) 

371 

358 

1984 

388 

(13.8) 

375 

370 

980 

1985 

370 

(14.8) 

374 

374 

1,212 

1,865 

1986 

322 

(29.1) 

370 

369 

1,870 

2,403 
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Table  9.  Numbers  of  adfluvial  westslope  cutthroat  redds  observed 
in  the  Hungry  Horse  Creek  Drainage  and  other  tributaries 
during  late  June,  1986. 


Creek  Number  of  redds 


Hungry  Horse 

Lower  (below  Tiger  Creek) 
Upper  (above  Tiger  Creek) 

Margaret 

Tiger  ' 
Lost  Mare 


44 
49 

18 

10 

0 


121 
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Figure  17.    Mfluvial  wests lope  cutthroat  trout  redd  distribution 
in  Hungry  Horse  Creek  during  spring,  1986. 
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redds  were  observed  during  surveys.  Some  spawning  may  have 
occurred  upstream  from  the  area  surveyed  in  Hungry  Horse  Creek, 
although  flows  there  were  extremely  low  (J,  Huston,  pers.  comm.)* 
Bedload  movement  may  have  obscured  some  redds  prior  to  surveys, 
but  this  was  not  a  major  problem  this  spring  due  to  the  overall 
low  peak  flows.  No  adfluvial  spawning  was  believed  to  take  place 
in  Lost  Mare  Creek  or  in  Margaret  and  Tiger  Creeks  above  the 
Highline  Loop  Road  crossings,  due  to  high  gradient  and  large 
substrate.  Based  on  redd  numbers  and  estimated  spawners  from  the 
trap,    there  was  approximately  2.7  spawners  par  redd. 

The  average  length  of  adfluvial  redds  measured  was  1.36  m  and 
average  width  was  0.80  m.  A  comparison  of  these  averages  with 
those  from  fluvial  and  resident  redds  in  Middle  Fork  tributaries 
suggested  that  redds  of  the  different  cutthroat  stocks  may  be 
distinguished  by  size  (Table  10).  Resident  redds  were  smaller 
than  fluvial  redds  and  adfluvial  redds  were  largest,  although  some 
minor  overlap  was  observed. 

Three  redds  were  observed  in  the  lower  portion  of  Lost  Mare 
Creek  but  were  not  included  in  the  adfluvial  counts  due  to  their 
small  size.  These  redds  were  believed  to  have  been  constructed  by 
resident  cutthroat  trout.  In  addition  to  the  Hungry  Horse  Creek 
drainage,  Emery  and  Mclnernie  creeks  appeared  to  be  important 
cutthroat  spawning  streams.  Emery  Creek  contained  80  adfluvial 
and  8  resident  redds,  while  167  adfluvial  redds  were  observed  in 
Mclnernie  Creek,  Murray,  Harris  and  the  North  Fork  of  Logan 
Creeks  were  also  lightly  used  by  spawning  cutthroat  trout  during 
1986. 


Substrate  Composition 

By  plotting  substrate  data  on  log-probability  paper,  we  found 
that  spawning  gravel  samples  from  the  Hungry  Horse  Creek  drainage 
had  particle  size  distributions  appearing  close  to  lognormal.  For 
the  48  samples,  we  obtained  an  average  coefficient  of  determin- 
ation (r^)  of  .995  for  the  least  squares  regression  lines  through 
the  data.     The  range  of  rP"  values  observed  was  from  .969  to  .999. 

The  mean  percentage  of  material  smaller  than  6.35  mm  was 
similar  in  all  four  spawning  areas  (Table  11),  Reiser  and  Bjornn 
(1979)  reported  that  embryo  survival  drops  sharply  when  spawning 
gravel  is  comprised  of  20  to  25  percent  material  less  than  6.35 
mm.  The  overall  range  observed  was  from  17.2  to  49.7  percent  and 
approximately  60  percent  of  the  48  sites  sampled  exceeded  25 
percent  smaller  than  6.35  mm. 

Average  predicted  survival  to  emergence  of  33  percent  in  the 
Hungry  Horse  Creek  drainage  reflected  the  high  level  of  fine 
material.  Average  survival  predictions  were  lowest  for  upper 
Hungry  Horse  Creek  and  highest  for  Margaret  Creek.  Except  for  the 
lowest   individual  prediction  in  Margaret  Creek  (23  percent),  the 
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Table  10.    Average  measurements  of  resident,    fluvial  and  adfluvial  westslope 
cutthroat  trout  redds  in  the  Flathead  drainage. 


X  length  X  width 

Creek  Stock  (range)  (range)  n  Source 


Challenge           Resident            0.60  0.32             9      Shepard  et  al.  1982 

(0.50-0.65)  (0.25-0.40) 

Challenge           Fluvial             1.00  0.45           22      Shepard  et  al.  1982 

(0.70-1.40)  (0.30-0.60) 

Hungry  Horse      Adfluvial         1.36  0.80           12      This  study 

(1.00-1.60)  (0.55-1.10) 
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Table  11.  Mean  cumulative  percentages  of  material  smaller  than  6.35 
and  1.70  mm  and  average  predicted  survival  to  emergence 
in  westslope  cutthroat  trout  spawning  areas  in  the  Hungry 
Horse  Creek  Drainage  during  1986. 


X  Predicted  survival 
X  2  <6.35        X  2  <1.70  to  emergence 

Spawning  Area  n        (range)  (range)  (range) 


Hungry  Horse  Cr. 


Lower 

12 

28.1 
(17.2-44 

.2) 

(5 

10.8 
.0-16. 

1) 

/ 

30.8 
(5.3-63.8) 

Upper 

12 

30.6 
(18.3-49 

.7) 

(6 

10.2 
.0-19. 

0) 

26.6 

(0.0-57.4) 

Margaret  Cr. 

12 

28.8 
(21.1-34 

.4) 

(4 

8.8 

.6-11. 

8) 

39.0 
(23.1-60.4) 

Tiger  Cr. 

12 

25.7 
(18.6-39 

.6) 

(4 

10.0 
.9-22. 

7) 

37.1 
(0.2-63.3) 
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ranges  observed  were  similar  between  the  four  spawning  areas 
sampled,  with  lows  of  5  percent  or  less  and  highs  of  approximately 
60  percent  (Table  1).  In  a  laboratory  study,  Irving  and  Bjornn 
(1984)  reported  mean  adjusted  cutthroat  survival  from  95  percent, 
where  no  material  smaller  than  6.35  mm  was  present,  down  to  less 
than  5  percent  when  more  than  30  percent  of  the  gravel  was  smaller 
than  6.35  mm. 

In  a  natural  stream  channel,  other  factors  such  as  mean 
dissolved  oxygen  content  and  apparent  velocity  of  groundwater  in 
redds  also  play  important  roles  in  embryo  survival  to  emergence 
(Reiser  and  Bjornn  1979,  Weaver  and  White  1985,  Sowden  and  Power 
1985). 

It  appeared  that  adfluvial  cutthroat  spawning  in  the  Hungry 
Horse  Creek  drainage  selected  substrate  with  a  higher  percentage 
of  fines  than  we  did.  Other  factors  such  as  water  velocity,  water 
depth  and  availability  of  cover  influence  redd  selection  by 
spawning  cutthroat.  Survival  predictions  for  samples  collected 
from  the  tailspill  areas  of  natural  redds  averaged  28  percent 
while  predicted  survival  from  samples  of  undisturbed  gravel 
surrounding  redds  averaged  36  percent  (Table  12).  Sac  fry  were 
observed  in  9  of  the  14  natural  redds  sampled  (64  percent). 

Population  Estimates 

Adfluvial  cutthroat  in  Hungry  Horse  Creek  spawn  and  rear 
primarily  in  stream  sections  with  gradients  less  than  six  percent, 
whereas  resident  fish  densities  are  usually  highest  in  gradients 
of  more  than  six  percent.  Using  these  criteria,  reach  two  in 
Margaret,  Tiger  and  Lost  Mare  creeks  contained  primarily  resident 
cutthroat  with  the  remaining  stream  reaches  populated  mostly  by 
adfluvial  juveniles  (Table  13).  Population  estimates  for 
westslope  cutthroat  trout  juveniles  were  determined  for  eight 
reaches  in  the  Hungry  Horse  drainage  (Table  13). 

The  estimates  ranged  from  48  juveniles  greater  than  75  mm  in 
total  length  per  100  meters  of  stream  in  Lost  Mare  Creek  to  143 
per  100  meters  in  Tiger  Creek.  Densities  of  juvenile  cutthroat  in 
Hungry  Horse  Creek  were  much  higher  than  other  streams  in  the 
Flathead  system  (Table  14),  even  though  there  appears  to  be  a 
problem  with  incubation  success.  Although  incubation  success  may 
be  low,  there  may  be  adequate  seeding  to  fill  the  available 
rearing  habitat.  However,  additional  seeding  would  increase 
recruitment  of  fry  and  yearling  cutthroat  to  the  reservoir, 
because  fish  would  be  forced  to  migrate  downstream  due  to  the 
intense  competition  for  food  and  space. 
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Table  12.     Comparison  of  mean  cumulative  percentages  of  material 


smaller  than  6.35  and  1.70  mm  and  average  predicted 
survival  to  emergence  for  samples  collected  from 
natural  westslope  cutthroat  trout  redds  and  samples 
from  undisturbed  gravel  surrounding  redds  in  the  Hungry 
Horse  Creek  drainage  during  1986. 


Class 


n 


X  2  <6.35  mm    x  Z  <1.70  mm 
(range)  (range) 


X  Predicted 
Survival 
(range) 


Natural  Redds 


14 


38.0 

(18.3-49.7) 


11.4 
(6.0-18.0) 


27.8 
(0.0-57.4) 


Undisturbed 


34 


27.6 
(17.2-44.2) 


9.9 
(4.6-22.7) 


36.0 
(0.2-63.8) 
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Table  14.  Estimated  number  of  cutthroat  trout  juveniles  by  stream 
order  and  gradient  categories  (for  gradients  less  than 
six  percent)  in  tributary  reaches  to  the  South,  Middle 
and  North  forks  of  the  Flathead  River  (from  Zubik  and 
Fraley  1987). 


Stream  Gradients  Number  Mean/ 

Order  (Z)  Reaches  100  m 


2 

1.5-1.5 

1 

22 . 7 

2 

2.2-2.3 

4 

56.9 

2 

2.8-3.8 

,  J 

^  77.6 

2 

3.9-5.9 

32 

31.6 

3 

0.7-1.0 

2 

22.3 

3 

1.1-1.4 

2 

38.9 

3 

1.7-2.2 

8 

62.9 

3 

2.6-4.0 

20 

25.4 

3 

4.1-5.9 

20 

43 . 4 

4 

0.3-0.6 

8 

5.2 

4 

1.1-1.3 

5 

24.0 

4 

1.7-4.8 

13 

13.5 

5 

0.6-0.8 

3 

14.3 

TOTAL  •  125 
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Westslope  Cutthroat  Trout  Recruitment  > 

Estimating  the  annual  recruitment  of  westslope  cutthroat  trout 
to  HHR  was  a  difficult  task,  because  of  the  number  of  tributary 
streams  and  the  complex  life  cycles  of  the  cutthroat.  Although 
adfluvial  juveniles  live  primarily  in  stream  sections  of  less  than 
six  percent  gradient,  some  resident  juveniles  are  sympatric  with 
them. 

Adfluvial  cutthroat  from  HHR  have  been  documented  spawning  in 
many  drainages  to  the  reservoir  and  in  the  South  Fork  Flathead 
River  upstream  to  Bunker  Creek.  Adfluvial  cutthroat  tagged  in  HHR 
have  not  been  caught  above  Bunker  Creek,  nor  have  cutthroat  tagged 
above  Bunker  Creek  in  the  South  Fork  been  caught  downstream  in 
HHR.  Consequently,  there  is  insufficient  data  to  determine  the 
magnitude  of  the  spawning  from  HHR  into  the  South  Fork  Flathead 
River  above  Bunker  Creek  and  subsequent  recruitment  of  juveniles. 
Because  of  these  problems,  we  have  estimated  recruitment  to  HHR 
only  from  stream  sections  below  Bunker  Creek  with  gradients  of 
less  than  six  percent. 

We  estimated  standing  crops  of  juvenile  cutthroat  by  using 
methodology  developed  by  Zubik  and  Fraley  (1986).  This  method 
categorizes  the  stream  habitat  by  stream  order  and  gradient  and 
then  utilizes  the  mean  population  estimates  from  sections  with 
similar  habitat  characteristics  in  the  Flathead  drainage  to 
estimate  standing  crops  of  juveniles  (Table  14).  Using  these 
criteria,  we  estimated  the  standing  crop  of  adfluvial  juveniles 
>75  mm  in  length  in  HHR  tributaries  to  be  43,125,  and  in 
tributaries  to  the  South  Fork  from  HHR  to  Bunker  Creek  to  be 
38,821  for  a  total  of  81,946  fish  (Appendix  Gl). 

The  annual  recruitment  to  the  reservoir  is  the  percent  of  the 
standing  crop  of  juveniles  which  emigrates  from  the  tributaries 
each  year.  Based  on  data  from  Young  Creek,  a  tributary  to  Libby 
Reservoir,  (Huston  et  al.  1984)  and  the  current  Hungry  Horse 
study,  it  appears  that  approximately  25-30  percent  of  the 
adfluvial  juveniles  emigrate  from  the  tributary  streams  each  year. 
Applying  the  higher  value  to  the  standing  crop  figure,  we 
calculated  an  annual  recruitment  of  approximately  24,600  cutthroat 
juveniles  to  HHR.  This  figure  is  a  minimum  estimate  because  it 
does  not  include  streams  above  Bunker  Creek. 


Westslope  Cutthroat  Movement 

A  total  of  1,088  adults  and  5,603  juveniles  of  westslope 
cutthroat  trout  have  been  tagged  in  HHR  and  its  tributaries  from 
1983-1986  (Table  15).  We  tagged  299  adults  in  HHR  and  its 
tributaries  during  1986.  Movement  information  was  obtained  on  51 
fish  in  1986  caught  by  anglers  and  gill  nets  which  indicated  that 
53  percent  of  these  fish  had  moved  more  than  one  km  (Table  16). 
The  longest  down-reservoir  movement  recorded  from  the  1986  tag 
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Table  15.  The  number  of  westslope  cutthroat  trout  tagged  in  Hungry 
Horse  Reservoir,  the  lower  South  Fork  of  the  Flathead 
River  from  HHR  to  Meadow  Creek  (37  km),  and  the  upper 
South  Fork  from  Meadow  Creek  to  Youngs  Creek  (106  km 
upstream  from  HHR). 


Location  Tagged 

Hungry 

nor  se 

tvc  se  rvoir 

r  Xo uneac 

Kiver 

jjUjery 

nurray 

DU.LXXVan 

itower  ooucn 

upper  oouLu 

area 

area 

area 

Fork  area 

Fork  area 

Juvenile 

755 

402 

637 

374 

— 

A      « -f  1  4-  o 

A.auits 

■5  /• 
OH 

5  1 

ZD 

O  "7 
Z  / 

1984 

Juvenile 

858 

A 

o  A 

920 

12 

Adults 

204 

0 

93 

6 

1985 

Juvenile 

1,413 

0 

242 

0 

712 

Adults 

256 

0 

69 

36 

319 

1986 

Juvenile 

0 

0 

0 

0 

78 

Adults 

181 

9 

109 

2 

597 

Totals 

Juveniles 

3,026 

402 

1,789 

386 

790 

Adults 

675 

46 

296 

71 

916 
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Table  16.  Movement  of  westslope  cutthroat  trout  tagged  in  Hungry- 
Horse  Reservoir  and  recaptured  by  anglers  and  gill 
nets,  1983-86.  Fish  which  moved  less  than  one 
kilometer  are  given  in  the  upstream  movement  column. 


 Upstream  Movement  (km)  

<1        10        11-20        21-30        31-40        41-50  51-60 


Juvenile 
Adult 


1983 


Juvenile 
Adult 


3 

13 


1984 


Juvenile 
Adult 


0 
14 


1985 


Juvenile 
Adult 


0 
24 


0 
10 


1986 


Juvenile 
Adult 


11 
53 


TOTAL 


0 
15 


Downstream  Movement  (km) 


10        11-20        21-30        31-40        41-50  51-60 


Juvenile 
Adult 


1983 


Juvenile 
Adult 


1984 


Juvenile 
Adult 


1985 


Juvenile 
Adult 


1986 


Juvenile 
Adult 


14 
6 


TOTAL 
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returns  was  a  cutthroat  which  was  tagged  near  Elan  Creek  and 
recaptured  44  km  downstream  close  to  the  Lid  Creek  campground. 
Another  cutthroat  tagged  at  Hungry  Horse  Creek  was  caught  almost 
43  km  up-reservoir  near  Devils  Corkscrew  Creek  (Appendix  HI). 

Approximately  37  percent  moved  upstream  with  only  16  percent 
recaptured  downstream  from  the  tagging  location.  Cutthroat 
returns  from  previous  years  also  showed  a  greater  propensity  for 
upstream  movement.  Cutthroat  trout  tagged  in  the  Emery  area 
appeared  to  travel  more  than  cutthroat  from  the  Sullivan  area  with 
34  and  16  percent  of  the  fish  tagged  in  these  areas,  respectively, 
recaptured  more  than  one  km  from  the  tagging  location.  These 
angler  returns  were  corrected  for  differences  in  fishing  pressure 
between  the  two  areas. 

The  upstream  movement  of  cutthroat  was  influenced  by  habitat 
preferences  and  spawning  movements.  The  upper  part  of  the 
reservoir  has  considerably  more  littoral  zone  than  the  Emery  area, 
cooler  water  temperatures  and  more  kilometers  of  spawning 
tributaries,  especially  if  the  South  Fork  Flathead  River  and  its 
tributaries  are  included  (Appendix  Gl).  Gill  net  and  angler 
catches  have  indicated  that  cutthroat  populations  are  highest  in 
the  Sullivan  area  where  the  preponderance  of  littoral  habitat  in 
the  reservoir  is  located. 

Cutthroat  trout  tagged  in  the  upper  South  Fork  of  the  Flathead 
River  in  1985  and  1986  exhibited  comparatively  little  movement 
(Table  17).  Approximately  76  percent  of  the  71  fish  recaptured 
moved  less  than  one  km.  Ten  fish  were  caught  downstream  from  one 
to  35  km  from  tagging  location,  and  seven  fish  were  returned 
upstream  of  the  tagging  area  with  37  km  the  maximum  distance 
moved.  Overall,  only  10  of  the  cutthroat  returned  moved  more  than 
ten  km.  Thus,  it  appears  that  most  cutthroat  recaptured  were 
resident  fluvial  fish  which  moved  only  short  distances  in  the 
South  Fork. 


Creel  Census 

A  total  of  599  anglers  fishing  HHR  were  contacted  during  the 
creel  survey  from  May  through  October,  1986  (Table  18).  Fishing 
pressure  was  highest  in  the  Murray  area  with  the  Emery  area  a 
close  second  and  Sullivan  last.  Cutthroat  comprised  61  percent  of 
the  catch,  followed  by  bull  trout  (31  percent)  and  mountain 
whitefish  (8  percent).  The  mean  catch  rate  for  cutthroat  of  0.19 
fish  per  hour  of  effort  was  slightly  higher  than  recorded  in  1985 
(0.17  fish  per  hour).  The  catch  of  cutthroat  varied  among  the 
areas  ranging  from  0.14  fish  per  hour  of  effort  in  the  Emery  area 
to  0.22  fish  per  hour  in  the  Sullivan  area.  The  angler  catch  rate 
of  bull  trout  in  the  Sullivan  area  of  0.26  fish  per  hour  was  much 
higher  than  recorded  in  the  other  two  areas.     Cutthroat  varied  in 
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Table  17.  The  movement  of  westslope  cutthroat  trout  tagged  in  the 
South  Fork  of  the  Flathead  River  in  the  Bob  Marshall 
Wilderness  area  and  recaptured  by  anglers,  1985-86. 
Fish  which  moved  less  than  one  kilometer  are  given  in 
the  upstream  movement  column. 


 Upstream  Movement  (km)  

<1        1-10        11-20        21-30        31-40  41-50 


Juvenile 
Adult 


1985 

0 
0 


Juvenile 
Adult 


7 
32 


1986 

0 
1 


Juvenile 
Adult 


13 
41 


TOTAL 

0 
1 


0 

1 


1-10 


Downstream  Movement  (km) 


11-20 


21-30 


31-40 


41-50 


Juvenile 
Adult 


1985 

0 
0 


Juvenile 
Adult 


1986 

0 
3 


Juvenile 
Adult 


TOTAL 

0 
3 
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length  from  160-420  mm,  with  the  median  length  of  the  catch  345  mm 
(Appendix  II).  The  median  length  of  bull  trout  creeled  was  430  mm 
and  the  largest  fish  caught  was  665  mm  in  length  (Appendix  12). 

Fishing  method  was  primarily  from  boats  using  lures  or  a 
combination  of  lures  and  natural  bait  (Table  19).  Approximately 
66  percent  of  the  anglers  fished  primarily  for  cutthroat  with  only 
nine  percent  trying  to  catch  bull  trout. 

The  fishery  in  HHR  appears  to  attract  mostly  local  anglers. 
Our  interviews  indicated  that  91  percent  of  the  fishermen  were 
from  Flathead  County,  six  percent  from  the  rest  of  Montana  and 
only  three  percent  from  out  of  state.  These  results  are  similar 
to  those  recorded  in  1985  (May  and  Fraley  1986). 

The  1985  fishing  pressure  estimate  was  used  to  estimate  total 
ha  rvest  of  cutthroat  trout  for  both  1985  and  1986  because  the  1986 
estimate  won't  be  completed  until  June  1987.  The  1985  estimate  was 
6,071  man-days  with  a  95  percent  confidence  limits  of  +3,800  (Bob 
McFarland,  pers.  comm.).  Based  on  a  catch  rate  of  0.72  cutthroat 
per  angler  day  in  1985,  the  total  catch  for  that  year  was  4,425 
fish.  If  the  fishing  pressure  in  1986  was  similar  to  1985,  the 
catch  of  cutthroat  in  1986  was  approximately  4,200  fish.  In 
comparison,  an  estimated  6,910  cutthroat  trout  were  harvested  from 
Flathead  Lake  in  1981  (Graham  and  Fredenberg  1983). 

The  total  harvest  of  bull  trout  from  HHR  in  1985  and  1986  was 
predicted  using  the  1985  fish  pressure  estimate.  The  catch  per 
angler  of  bull  trout  was  0.15  and  0.36  in  1985  and  1986,  respect- 
ively. The  estimated  catch  for  the  two  years  was  887  and  2,168 
bull  trout  as  compared  to  5,452  from  Flathead  Lake  in  1981  (Graham 
and  Fredenberg  1983). 


MODEL  DEVELOPMENT 

Our  modeling  strategy  entails  the  use  of  several  component 
models  corresponding  specifically  to  the  hypothesized  mechanisms 
of  the  effects  of  dam  operation  upon  the  reservoirs  biota.  The 
component  models,  by  virtue  of  their  simplicity,  are  less  likely 
to  generate  inappropriate  predictions  and  are  more  accessible  to 
assessment  of  reliability,  than  a  complex  full  system  model.  The 
model  will  use  particulate  carbon  to  track  energy  flow  through  the 
trophic  levels,  identify  limiting  factors  and  include  a 
sensitivity  analysis.  It  will  indicate  the  direction  of  change 
caused  by  reservoir  operation  in  production  of  organisms  in  the 
various  trophic  levels. 

Physical  Framework  Model 

Evaluation  of  the  consequences  of  the  various  reservoir 
management  options  requires  a  common  physical  framework  within 


61 


to 

CO 

p 

1 

0 

d) 

tn 

a 

o 

X) 

o 

■iH 

>> 

to 

u 

d) 

00 

rs 

ptS 

c 

0) 

c 

CO 

iH 

t-l 

C 

on 

01 

0) 

m 

C 

•p 

p 

< 

C 

ted 

of 

Ea 

Mo 

u 

c 

ca 

u 

C 

■o 

0) 

to 

a 

■M 

p 

o 

U] 

c 

u 

c 

0) 

o 

CO 

>^ 

0) 

I-I 

> 

0) 

m 

>% 

0) 

p 

3 
w 

c 

*-> 

3 

i-i 

o 

ee 

Fl 

o 

u 

he 

(/} 

Any 

S-i 

00 

le 

c 

■H 

f-« 
ii 

o 

-ft 

3 

•o 

0£ 

> 

•d 

r* 

Q 

d) 

■H 

(U 

u 

r; 

(/) 

u 

d) 

>(-f 

d 

pt( 

*J 

on 

CT 

u 

St 

CO 

0) 

rH 

(/> 

00 

V4 

p 

c 

0) 

B 

m 

(d 

O 

o 

OO 

k-i 

PQ 

C 

t< 

/a 

<; 

OC 

■p 

4-) 

C 

A3 

c 

•H 

oo 

^ 

u 

to 

di 

o 

u 

•H 

u 

M 
CO 

d) 

o 

Sh 

0) 

•H 

U 

ad 

on 

(0 

at 

Hi 

c 

■P 

•H 

ncy 

•H 
Of 

Comb 

c 

•o 

•H 

•H 

to 

CO 

to 

d> 

0) 

•W 

p 

b-> 

3 

10 

l-i 

o  S 

0) 

I-I 
ot 

to 

C 

dJ 

a  u 

< 

•H 

■-H 

^  o 
•H  ^ 

cent 

p 

CD  u) 

0) 

iH 

•H  0) 

Pk 

cd 

p 
c 
o 


o 

o 

o 

m 

VO 

o 

o 

iH 

o 

00 

rH 

CM 

o 

m 

CM 
rH 

o 

CO 

H 

CO 

o 

H 

CM 

o 

lO 

CM 

CO 

o 

«o 

o 

CO 

CO 

CM 

rH 

o 

rH 

o 

r>. 

CO 
ON 

(T6) 

1^ 

a\ 

a\ 

VO 

(100) 

rH 
CJ\ 

VO 


O 
CO 


CO 


CJV 
CM 


o 

to  CM 


CO 


rH  O 
to  CM 


CM  rH 
CM  CO 


O 
CD 


CM  CO 

lO        CM  rH 


CO 


O        VO  O 
O         rH        O  CJV 


CO 
VO 


O  CO  to  O 
IT)  VO  VO  00 


VO 
VO 


VO      CM      m  CM 

-4-  OO  rH  rH 


VO 


00      00  CO      CO      o  VO 

lo  r*.      VO      m      00  VO 


CM         O  to  CT> 

>3-        VO        CM  rH 


CM 


CM        CM        CO  CM 

<r      m      CM  CO 


o  -3- 
CM  to 


rH  VO 

rO  VO 


CO 

0\ 

rH 

m 

o 

OO 

rH 

to 

CM 

CM 

CO 

CM 

CM 

0\ 

-a- 

VO 

rH 

IT) 

rH 

-a- 

a\ 

00 

00 

IT) 

O 

CO 

ID 

-a- 

lO 

VO 

VO 

00 

to 

to 

m 

to 

CO 

rH 

-* 

"* 

lO 

rH 

rH 

rH 

-a- 

H 

rH 

CM 

CO 

lO 

o 

o 

CM 

rH 

CM 

rH 

rH 

O 

o 

lO 

rH 

CM 

o 

CM 

CM 

rH 

O 

o 

rH 

lO 

00 

CO 

H 

o 

o 

rH 

CM 

rH 

01 

m 

VO 

00 

o\ 

o 

P 

H 

O 

62 


which  the  submodels  can  operate.  This  framework  is  a  three- 
dimensional  representation  of  the  reservoir  basin,  coupled  to  a 
day-by-day  representation  of  the  inflow,  turbidity,  solar 
radiation  and  air  temperature.  The  model  has  a  provision  for 
specifying  the  annual  schedule  of  water  withdrawals. 

The  effect  of  reservoir  operation  upon  thermal  regimes  within 
the  reservoir  will  be  evaluated  using  the  predictive  thermal 
model.  The  model  will  enable  us  to  hold  environmental  variables 
(volume  of  inflow,  temperature  of  inflow,  and  solar  radiation) 
constant,  while  determining  impacts  of  operational  variables 
(discharge  volume,  depth  of  discharge  and  timing  of  discharge)  on 
the  thermal  regime  in  the  reservoir.  We  can  evaluate  the  effect 
of  these  predicted  thermal  regimes  on  primary  productivity, 
secondary  productivity  and  fish  growth  by  incorporating  them  into 
the  physical  framework  model. 

Primary  Production 

The  primary  production  submodel  includes  area,  stratification 
and  washout  effects.  The  area  component  predicts  the  annual 
schedule  of  primary  productivity  for  the  entire  lake  by  area.  A 
generalized  seasonal  fish  growth  model  will  be  used  to  estimate 
fish  growth  via  a  two-step  average  conversion  efficiency  from 
primary  production  through  secondary  to  tertiary  production. 
Particulate  carbon  will  be  used  to  track  energy  flow  through  the 
trophic  levels. 

The  stratification  component  uses  a  physical  framework  to 
generate  a  description  of  profiles  of  temperature  and  light  with 
passive  distribution  of  nutrients.  Diatom  biomass  is  assigned  to 
the  mixed  layer  and  primary  production  is  calculated  from  light, 
temperature,  and  nutrients.  The  output  is  an  annual  schedule  of 
primary  productivity. 

The  "washout  effect"  part  of  the  model  computes  net  biomass 
loss  to  washout  and  incorporates  this  annual  primary  production 
model.  The  final  output  is  a  schedule  of  primary  production  as 
affected  by  washout  loss. 

Secondary  Production 

The  benthos  submodel  uses  a  life  history  model  of  aquatic 
dipteran  to  obtain  the  rate  of  production  of  emergers  by  date. 
This  rate  is  calibrated  against  the  observed  standing  stock  of 
emergers.  The  output  will  be  a  schedule  of  incremental  dipteran 
production  for  the  entire  lake  over  the  course  of  the  year.  If 
adequate  sampling  of  the  emerging  forms  is  achieved,  the  results 
should  be  reliable  and  readily  interpreted. 
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The  generalized  seasonal  fish  growth  will  be  used  to  carry 
through  secondary  production  to  tertiary  production.  The  estimate 
is  refined  by  allocating  the  increased  production  to  particular 
species  on  the  basis  of  food  habits  data. 

The  zooplankton  model  will  produce  a  schedule  of  zooplankton 
production  by  area  and  month  as  influenced  by  primary  production, 
living  space,  and  temperature.  The  generalized  seasonal  fish 
growth  model  will  carry  through  zooplankton  production  to  fish 
growth. 

Fish  Community 

A  growth  model  will  produce  a  trajectory  of  differential 
growth  for  the  salmonid  stocks  in  the  reservoir.  Fish  stocks  will 
be  allowed  to  grow  in  response  to  food  availability  and  to  place 
proportionate  demands  on  food  resources  as  indicated  by  food 
habits  data.  Treating  the  competition  between  the  salmonids  as 
resource-based  scramble  competition  only  should  lead  to  reasonable 
predictions  with  respect  to  growth  for  a  period  of  one  growing 
season. 

We  will  also  use  a  population  simulation  model  developed  for 
adfluvial  rainbow  trout  (Serchuk  et  al.  1980).  This  is  an  age- 
structured  simulation  model  of  the  growth  and  population  dynamics 
of  a  migratory  rainbow  trout  population.  It  includes  all 
principal  life-history  intervals  and  incorporates  food-density  and 
temperature  relationships  of  salmonid  growth  efficiency.  The  core 
of  the  simulation  involves  individual  fish  growth  rather  than 
growth  of  the  population.  Factors  directly  affecting  the  growth 
processes  of  trout  such  as  food  availability,  water  temperature, 
and  intraspecif ic  competition  have  been  incorporated.  Population 
size,  mean  weight  and  biomass  are  estimated  monthly  in  age,  sex 
and  location  categories.  A  variety  of  environmental  and 
biological  parameters  are  utilized  in  the  simulation  which  can  be 
altered  as  a  user  option.  The  utility  of  this  model  will  be 
dependent  upon  sufficient  data  to  allow  us  to  alter  the  parameters 
to  represent  local  conditions. 

Model  Progress 

The  physical  framework  component  of  the  model  has  been 
completed  and  the  thermal  component  has  been  integrated  into  it. 
Work  has  begun  on  the  primary  production  part  of  the  model. 

The  database  from  1983  through  1986  has  been  sent  to  Bozeman, 
reviewed  by  Dan  Gustafson  and  is  ready  to  be  included  in  the 
various  model  components  as  they  are  developed. 
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RECOMMENDATIONS 


Continue  the  study  with  the  following  modifications: 

1.  Evaluate  incubation  success  of  cutthroat  trout  eggs  in  Hungry 
Horse  Creek  to  determine  if  the  relatively  high  percent  of 
fine  sediment  in  the  substrate  is  affecting  egg  survival. 

2.  Evaluate  substrate  compositions  in  Emery,  Sullivan  and  Lower 
Twin  Creeks,  and  to  determine  their  suitability  for  incubation 
of  salmonid  eggs. 

3.  Use  the  cold  branding  technique  to  mark  juveniles  from  Hungry 
Horse  Creek  to  determine  their  survival  in  HHR. 

4.  Take  water  temperature  profiles  at  approximately  five  mile 
intervals  in  HHR  to  provide  data  necessary  for  predicating 
water  temperatures  longitudinally  in  the  reservoir. 

5.  Make  population  estimates  in  Hungry  Horse  Creek  in  spring  and 
fall  to  determine  mortality  rates  of  juvenile  cutthroat. 

6.  Conduct  an  evaluation/monitoring  study  for  approximately  ten 
years  after  this  study  is  completed  to  provide  data  necessary 
for  model  validation.  Ten  years  would  enable  us  to  examine 
how  reservoir  operation  affects  two  life  cycles  of  westslope 
cutthroat  and  bull  trout. 
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APPENDIX  A 

Isopleths  of  dissolved  oxygen,  pH,  and  conductivity,  1986. 


A-1 


A-2 


CP 


■H 

-P 

I 


5 


i-H 

i 

tn 

0) 

>  00 

1— 1 

0 

m 

m 

■H 

5-1 

•H 

0 

0) 

CO 

(U 

r— 1 

Q) 

U) 

M 

cn 

H 

(133 J)  iN3H3UnSti3M  JO  N0IiUA313 


a 

X 


A- 4 


00 

01 


§ 

-H 
-P 

-P 

fd 

!^ 
U 

i 


to 


00 


-P 

CO 

o 
-p 

0) 


CU 


(D 

O  M 
CO  O 
H  K 


(i33J)    iN3H3UnSU3M  AO  HOlLtihlll 


A- 6 


i 

\ 


A-8 


g 

•H 

-P 

CO 

fd 

i 


M-l 


Q 


(U 
U 

-p  • 

U 

Id  00 

u 


u 

■H 
M-l 
■H 

U 


Q) 


0)  W 

to 

in  (U 

O  CO 

CO  O 

^  & 

CO  3 


00 

< 

X 
-H 

T3 

CU 


(i93J]   iN3M3UnSb3H  JO  N0IiUA313 


A-9 


A-10 


ji 


.1 


APPENDIX  B 

Data  summaries  of  zooplankton,  benthos  and  surface  insect 

collections,  1986. 
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Appendix  B4.    Zcxjplankton  densities  (N'M"-*)  estimated  from  Schindler  Trap  samples 
taken  from   Emery  Area  of    Hungry  Horse  Reservoir,  1985. 

Standard 

IS^XON  June  July         October  November         Mean  Deviation 


Daphnia 

667 

2000 

117 

1083 

967 

794 

Bosmina 

0 

1500 

100 

164 

442 

709 

Diaptonus 

4333 

6600 

600 

1050 

3146 

2841 

Cyclops 

8667 

4700 

1217 

1217 

3950 

3547 

Epischura 

0 

0 

0 

0 

0 

0 

- 

Daphnia 

2333 

3917 

3483 

1267 

2750 

1193 

Bosmina 

1000 

12167 

250       •  C: 

200 

3404 

5853 

Diaptonus 

5667 

25833 

2900 

1733 

9033 

11320 

Cyclops 

16333 

10583 

4733 

1550 

8300 

6533 

Epischura 

0 

0 

0 

0 

0 

0 

Six  Meters 

Dapiinia 

2083 

7583 

6250 

1483 

4350 

3023 

Bosmina 

0 

42350 

500 

183 

10750 

21060 

Diaptonus 

7917 

23567 

4500 

1283 

9317 

9879 

Cyclops 

16250 

17967 

6500  , 

1750 

10610 

7774 

Epischura 

0 

0 

0 

0 

0 

0 

Nine  Meters 

Daphnia 

3750 

9867 

7750 

1167 

5634 

3911 

Bosmina 

417 

26800 

500 

167 

6971 

13220 

Diaptonus 

4167 

1467 

4750 

1117 

5375 

4362 

Cyclops 

13750 

18133 

8000 

1900 

10440 

7048 

Epischura 

0 

0 

0 

0 

0 

0 

Twelve  Meters 

DaE*inia 

417 

8392 

7750 

817 

4344 

4315 

Bosmina 

417 

19233 

500 

183 

5083 

9434 

01  7 

Cyclops 

12917 

19108 

8250 

1833 

10520 

7306 

Epischura 

0 

0 

0 

0 

0 

0 

Fifteen  Meters 

Daphnia 

467 

6917 

6250 

900 

3634 

3422 

Bosmina 

267 

11667 

500 

117 

3138 

5688 

71  fi7 

fifi7 

Cyclops 

3000 

20083 

9500 

1367 

8487 

8491 

Epischura 

0 

0 

0 

0 

0 

0 

Daphnia 

0 

2333 

Tvyenty  Meters 
7000 

583 

2479 

3173 

Bosmina 

0 

6800 

1250 

150 

2050 

3215 

Diaptonus 

2333 

5800 

4750 

483 

3341 

2396 

Cyclops 

4333 

8133 

10750 

917 

6033 

4310 

Epischura 

0 

0 

0 

0 

0 

0 

Twenty-Five  Meters 

Daphnia 

583 

1600 

2750 

933 

1466 

954 

Bosmina 

150 

5667 

250 

200 

1567 

2734 

Diaptonus 

533 

3867 

300  I 

417 

1279 

1728 

Cyclops 

2583 

4400 

8000 

1533 

4129 

2839 

Epischura 

0 

0 

0 

0 

0 

0 

Thirty  Meters 

Daphnia 

133 

1150 

7750 

483 

2379 

3605 

Bosmina 

50 

4050 

1000 

150 

1312 

1874 

Diaptonus 

1433 

3350 

5750 

900 

2858 

2196 

Cyclops 

1983 

4200 

12250 

283 

4679 

5296 

Epischura 

0 

0 

0 

0 

0 

0 
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Appendix  B4.    Continued,  Murray  Area,  1985. 

Standard 

TAXON  June  July         October  Novannber         Mean  '  Deviation 


One  Meter 


Daphnia 

1917 

550 

383 

633 

871 

705 

Bosmina 

500 

50 

317 

133 

250 

201 

Diaptomus 

18416 

750 

750 

650 

5141 

8850 

Cyclops 

12833 

1700 

2117 

1500 

4538 

5536 

Epischura 

0 

0 

0 

17 

4 

8 

Three  Meters 

Daf^inia 

2417 

3033 

6250 

1800 

3375 

1982 

Bosmina 

1167 

2383 

500 

200 

1062 

969 

Diaptonus 

19333 

2933 

4000 

700 

6741 

8505 

Cyclops 

16417 

5150 

7000 

817 

7346 

6579 

Ei)ischura 

0 

50 

17 

33 

25 

21 

Six  Meters 

Daphnia 

916 

6500 

7500 

2750 

4416 

3103 

Bosmina 

1417 

12500 

500 

367 

3696 

5888 

Diaptonus 

5167 

9000 

3750 

2317 

5059 

2874 

Cyclops 

11250 

12000 

7000 

1767 

8004 

4705 

Epischura 

0 

0 

17 

0 

4 

8 

Nine  Meters 

Daphnia 

1250 

12500 

7250 

2600 

5900 

5096 

Bosmina 

0 

15417 

500 

417 

4084 

7559 

Diaptonus 

13250 

6667 

4250 

1833 

6500 

4914 

Cyclops 

8917 

13333 

10500 

1533 

8571 

5035 

Epischura 

0 

0 

0 

0 

0 

0 

Twelve  Meters 

Daphnia 

17 

7416 

7333 

3483 

4562 

3542 

Bosmina 

150 

9375 

333 

283 

2535 

4560 

Diaptomus 

2267 

6167 

4000 

1683 

3529 

2015 

Cyclops 

1383 

8333 

7667 

1767 

4788 

3723 

Ei>ischura 

0 

0 

0 

0 

0 

0 

Fifteen  Meters 

Dafdinia 

917 

2333 

5750 

2417 

2854 

2049 

Bosmina 

750 

3333 

500 

233 

1204 

1435 

Diaptonus 

8333 

5667 

2750 

2083 

4708 

2874 

Cyclops 

8167 

3333 

9000 

1867 

5592 

3522 

Epischura 

0 

0 

0 

0 

0 

0 

^^^3750^^^ 

DafAinia 

150 

2667 

3000 

2392 

1562 

Bosnuna 

233 

1667 

250 

550 

675 

677 

Diaptonus 

1750 

2667 

3000 

3067 

2621 

606 

Cyclops 

1800 

5000 

6000 

2533 

3833 

1990 

Epischura 

0 

17 

0 

0 

4 

8 

Twenty-Five  Meters 

DapAinia 

1000 

1750 

300 

2883 

1483 

1105 

Bosmina 

233 

2000 

83 

733 

762 

871 

Diaptonus 

1700 

2750 

300 

2633 

1846 

1133 

Cyclops 

1667 

3500 

10250 

1683 

4275 

4075 

Epischura 

0 

0 

0 

0 

0 

0 

Thirty  Meters 

Dapdinia 

383 

2000 

2750 

2833 

1992 

1136 

Bosmina 

317 

2250 

250 

433 

812 

961 

Diaptonus 

2867 

1750 

200 

2500 

1829 

1181 

Cyclops 

2000 

4000 

4500 

2267 

3192 

1244 

Epischura 

0 

17 

0 

0 

4 

8 
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^^)endix  B4.    Continued,  Sullivan  Area,  1985. 
TAXON  May         June  July  October 


Standard 

November         Mean  Deviation 


One  Weter 


DaEtoia 

0 

383 

1000 

0 

367 

350 

409 

Bosmina 

0 

17 

1000 

0 

50 

213 

440 

Diaptomus 

0 

1567 

8667 

100 

1583 

2383 

3595 

Cyclops 

0 

3967 

1500 

633 

1050 

1430 

1522 

0 

0 

650 

0 

0 

130 

290 

Three  Meters 

Daphnia 

0 

417 

1250 

517 

2900 

1017 

1145 

Bosmina 

36 

50 

5000 

0 

533 

1124 

2178 

Diaptomus 

36 

5850 

6500 

950 

5333 

3734 

3005 

Cyclops 

391 

2333 

1250 

3800 

4633 

2481 

1752 

cipiscnura 

Xo 

J  J 

67 

0 

1  7 
X  / 

07 

ZO 

Si}^  Metecs 

Daphnia 

267 

5500 

2717 

3500 

2397 

2304 

Bosmina 

0 

33 

5750 

33 

2750 

1713 

2547 

Diaptomus 

36 

5817 

6250 

1133 

3500 

3347 

2758 

Cyclops 

89 

1783 

3250 

5183 

13250 

4711 

5129 

E^ischura 

lo 

1/ 

67 

17 

1/ 

27 

22 

Nine  Meters 

Daptoia 

18 

150 

4000 

4750 

8500 

3484 

3541 

Bosmina 

0 

33 

8333 

0 

2250 

2123 

3604 

Diaptonus 

36 

2867 

4000 

7500 

2250 

3331 

2742 

Cyclops 

125 

1517 

3000 

2250 

15500 

4478 

6252 

Epischura 

0 

0 

50 

0 

17 

13 

22 

Twelve  f^etets 

UCL^Jl  U 1  XCl 

0 

0 

500 

5250 

7750 

2700 

4b  /  \J\J 

Bosmina 

0 

0 

2500 

250 

1500 

800 

1022 

DiaDtomis 

0 

0 

2250 

9250 

2500 

2800 

3797 

Cyclops 

302 

0 

1000 

2250 

9500 

2610 

3948 

Epischura 

36 

0 

33 

0 

17 

17 

17 

Fifteen  Metecs 

Daf^inia 

0 

0 

750 

5500 

9667 

3183 

4289 

Bosmina 

0 

1500 

250 

1333 

617 

740 

DiaptoiTus 

0 

1500 

9500 

4333 

3067 

4008 

Cyclops 

125 

0 

750 

2250 

16000 

3825 

6865 

Epischura 

36 

0 

0 

0 

33 

14 

19 

TwQity  Meters 

n 

u 

n 

250 

2500 

X40  / 

04  J 

XXUo 

DOolilLna. 

n 
u 

n 
u 

967 

100 

717 

HD'i 

n 

u 

0 

433 

6000 

±xo  / 

XjZ,\} 

0 

0 

433 

750 

Epischura 

0 

0 

0 

0 

17 

3 

8 

Daphnia 

0 

0 

133 

aity-Five  Meters 
0 

1433 

313 

629 

Bosmina 

0 

0 

233 

0 

833 

213 

361 

Diaptonus 

0 

0 

250 

0 

950 

240 

411 

Cyclops 

0 

0 

267 

0 

9100 

1873 

4041 

Epischura 

0 

0 

0 

0 

0 

0 

0 

Thirty  Meters 

Daptoia 

0 

0 

167 

0 

0 

33 

75 

Bosmina 

0 

0 

733 

0 

0 

147 

328 

Diaptonus 

0 

0 

550 

0 

0 

110 

246 

Cyclops 

0 

0 

367 

0 

0 

73 

164 

E^Jischura 

0 

0 

0 

0 

0 

0 

0 
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Appendix  B4.    Continued,  Areas  Combined,  1985. 

Standard 


nay 

June 

July 

October 

^Jove^^ber 

Mean 

Deviatior 

Oie  Meter 

Uapnnia 

u 

1183 

167 

/uu 

Bosndna 

0 

172 

856 

139 

117 

250 

459 

Diaptomus 

0 

8105 

5339 

483 

1094 

3467 

5231 

n 

RAM 

2633 

1322 

X^ 

^Xv^ 

yj 

n 

217 

0 

^X 

Three  Meters 

n^nhn  "i  ri 

0 

1722 

2733 

3417 

1989 

2276 

1707 

Bosmina 

36 

739 

6517 

250 

311 

1807 

3407 

Diaptomus 

36 

10280 

11750 

2617 

2589 

6290 

7644 

CVcl  ODS 

391 

11690 

5661 

5178 

2333 

5768 

5475 

ij^xo^-riiLiL  a. 

18 

11 

39 

6 

17 

18 

22 

Six  Meters 

L/a  ^4 11 1  xcL 

0 

1089 

X  W  w  J 

6528 

5489 

2578 

3619 

■J  V  X  ^ 

2734 

Bosmina 

0 

483 

20200 

344 

1100 

5106 

11740 

36 

6300 

12930 

3128 

2367 

5711 

5983 

Cyclops 

89 

9761 

11070 

6228 

5589 

7541 

5998 

c 

22 

11 

0 

X^ 

X^ 

Nine  Meters 

1  ft 

X 

8789 

6583 

Hooy 

J70X 

Bosmina 

0 

33 

16850 

333 

945 

4218 

8165 

Diaptomus 

36 

2867 

7378 

5500 

1733 

4935 

3906 

v-ycxupb 

Xa^ 

1  ^1  7 

X  JX  / 

11480 

6917 

U  JXX 

7=i74 

CipjJs^nULa 

n 

17 

0 

(i 

Q 

J 

1  A 

5436~ 

■welve  Meters 
6778 

4017 

*SVX  / 

J 1 1  y 

Bosmina 

0 

189 

10280 

361 

655 

2652 

5586 

Diaptomus 

0 

2145 

5911 

5667 

1700 

3559 

3072 

47fi7 

9480 

6056 

R71  fi 
J  /  xo 

JO  J  J 

npibcnura 

JO 

n 

11 

0 

p. 

/ 

X  J 

Fifteen  Meters 

I 

Daphnia 

U 

401 

3333 

5833 

TOOT 

jxyo 

Bosmina 

0 

339 

5500 

417 

561 

1573 

3167 

Diaptomus 

0 

3489 

4778 

5417 

2361 

3703 

3147 

Cyclops 

125 

3722 

8055 

6917 

0411 

5394 

Epischura 

36 

0 

0 

0 

11 

5 

13 

[Venty  Meters 

Da^tinia 

0 

50 

1750" 

4417 

1683 

1823 

2046 

Bosmina 

0 

78 

3145 

533 

472 

976 

1828 

Diaptonus 

0 

1361 

2967 

4583 

1572 

2419 

2080 

Cyclops 

0 

2044 

4522 

5833 

3300 

3623 

3460 

Epischura 

0 

0 

6 

0 

6 

3 

6 

Twenty-Five  Meters 

Daphnia 

0 

coo 

1161 

1017 

i  /du 

iUUD 

n 

u 

2633 

111 

589 

799 

1562 

Diaptonus 

0 

744 

2289 

200 

1333 

1054 

1275 

Cyclops 

0 

1417 

2722 

6083 

4105 

3306 

3606 

Epischura 

0 

0 

0 

0 

0 

0 

0 

Daphnia 

0 

172 

1106 

3500 

1105 

1358 

2188 

Bosmina 

0 

122 

2344 

417 

194 

710 

1184 

Diaptomus 

0 

1433 

1884 

1983 

1133 

1485 

1741 

Cyclops 

0 

1328 

2856 

5583 

850 

2450 

3406 

Epischura 

0 

0 

6 

0 

0 

1 

5 
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ApEx^ndix  B5.    Zooplankton  densities  {N*M~-')  estimated  from  Schindler  Trap    samples    taken  from 
Emery  Area  of    Hungry  Morse  Reservoir,  1986. 


TAXON 

May 

June 

July 

August 

September 

October 

November 

December 

Year 



One  Meter 





- 

Daphnia 

767 

17 

850 

17 

4500 

2000 

83 

0 

1029 

Bosmina 

67 

0 

383 

150 

2500 

500 

33 

0 

454 

Diaptomus 

6500 

300 

6450 

466 

4500 

333 

2000 

0 

2569 

Cyclops 

4500 

100 

767 

300 

5000 

12500 

7500 

0 

3833 

Epischura 

0 

0 

0 

17 

150 

33 

17 

0 

27 

Three  Meters 

Daphnia 

800 

200 

3000 

1500 

4000 

5500 

1500 

0 

2062 

Bosmina 

100 

17 

167 

2000 

2000 

83 

0 

0 

546 

Diaptomus 

8500 

26500 

16500 

3500 

5500 

7000 

1500 

0 

8625 

Cyclops 

4000 

5000 

1500 

15000 

7000 

9500 

8500 

0 

6312 

Epischura 

P 

233 

0 

0 

67 

0 

0 

0 

37 

Six  Meters 

Daphnia 

1017 

6000 

1983 

2500 

4000 

5500 

1500 

0 

2812 

Bosmina 

150 

67 

450 

2500 

1000 

500 

83 

0 

594 

Diaptomus 

9500 

11000 

5067 

1500 

3300 

3500 

2000 

0 

4483 

Cyclops 

8000 

2000 

850 

12000 

6000 

9000 

9000 

0 

5856 

Epischura 

0 

133 

33 

117 

17 

17 

0 

0 

40 

Nine  i^eters 

Daphnia 

883 

11000 

7000 

1500 

3500 

11000 

1500 

0 

4548 

Bosmina 

117 

183 

5500 

500 

3000 

1000 

333 

0 

1329 

Diaptomus 

14500 

13500 

7000 

167 

2500 

2500 

1000 

0 

5146 

Cyclops 

6500 

4500 

4000 

8500 

8500 

20000 

11000 

0 

7875 

Epischura 

0 

83 

0 

0 

17 

0 

33 

0 

17 

Twelve  ^teters 

Daphnia 

383 

10000 

7000 

4000 

2500 

5500 

1500 

0 

3860 

Bosmina 

150 

1500 

2500 

10000 

1500 

1000 

500 

0 

2144 

Diaptomus 

11000 

11500 

5500 

500 

2500 

3000 

2000 

0 

4500 

Cyclops 

4500 

9500 

4500 

11500 

12000 

19000 

7500 

0 

8562 

Epischura 

0 

0 

0 

100 

50 

0 

0 

0 

19 

-f  ■ 

Fifteen  Meters 

Daphnia 

167 

8000 

12500 

5500 

1500 

1000 

1500 

0 

3771 

Bosmina 

83 

1500 

1500 

15500 

2500 

500 

500 

0 

2760 

Diaptomus 

4000 

13000 

4000 

333 

1000 

500 

2000 

0 

3104 

Cyclops 

2500 

5000 

3500 

19000 

10500 

11000 

10500 

0 

7750 

Epischura 

0 

0 

0 

0 

33 

0 

0 

0 

4 

Twenty  Meters 

Daphnia 

167 

3000 

8000 

4500 

1500 

1000 

1500 

500 

2521 

Bosmina 

17 

1000 

1000 

6000 

3500 

1000 

1000 

83 

1700 

Diaptomus 

1733 

9000 

5500 

333 

2000 

1500 

2000 

2500 

3071 

Cyclops 

1217 

4500 

1500 

5000 

5500 

12500 

8500 

5000 

5465 

Epischura 

0 

0 

0 

0 

17 

0 

0 

17 

4 

Twenty-Five  Metei 

Daphnia 

117 

2500 

6000 

4000 

2000 

1500 

1000 

1000 

2265 

Bosmina 

50 

17 

500 

5500 

4000 

500 

333 

0 

1362 

Diaptomus 

1817 

9500 

5500 

500 

2000 

333 

2000 

4500 

3269 

Cyclops 

1000 

2000 

2000 

5000 

6000 

9500 

10000 

5500 

5125 

Epischura 

0 

33 

0 

167 

0 

0 

0 

0 

25 

Dapiinia 

133 

1000 

2000 

1500  '^^'^^'^1500^'^^ 

1000 

1000 

1500 

1204 

Bosmina 

17 

167 

333 

5500 

2000 

0 

83 

0 

1012 

Diaptomus 

1383 

5000 

4000 

167 

2000 

1000 

1000 

9000 

2944 

Cyclops 

783 

1500 

1500 

5000 

2000 

6500 

6000 

6000 

3660 

Epischura 

0 

0 

0 

167 

0 

0 

0 

0 

21 

Appendix  B5.    Continued,  Murray  Area,  1986. 


TAXON 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Year 

One  Meter 

Daphnia 

117 

200 

50 

1000 

267 

117 

167 

217 

700 

315 

Bosmina 

0 

17 

0 

0 

2200 

17 

0 

67 

33 

259 

Diaptonvus 

117 

2367 

433 

42000 

700 

17 

2000 

983 

2850 

5719 

Cyclops 

550 

1083 

50 

1500 

3133 

150 

3000 

1233 

1017 

1302 

Epischura 

0 

0 

0 

0 

133 

0 

117 

0 

0 

28 

Daphnia 

83 

667 

167 

3500 

3100 

3500 

3500 

1500 

1000 

1891 

Bosmina 

17 

0 

83 

1000 

4900 

1000 

0 

0 

83 

787 

Diaptomus 

3533 

8500 

3833 

38000 

1233 

3500 

7000 

4000 

3000 

8067 

Cyclers 

1683 

5500 

1067 

2000 

8433 

4500 

12500 

5500 

3000 

4909 

EJpischura 

0 

0 

217 

33 

33 

0 

17 

0 

0 

33 

Six. Meters 

Daphnia 

467 

817 

833 

3000 

1883 

3500 

6500 

1000 

467 

2052 

Bosmina 

17 

50 

300 

3500 

1183 

2000 

500 

167 

67 

865 

Diaptomus 

4817 

10500 

8867 

26000 

117 

2500 

7000 

1500 

2117 

7046 

Cyclops 

1750 

6500 

2867 

4000 

3083 

6000 

7000 

3500 

1700 

4044 

Elpischura 

0 

0 

600 

117 

33 

0 

33 

0 

50 

93 

Nine  Meters 

Daphnia 

400 

433 

283 

6000 

3167 

4500 

4500 

1500 

767 

2394 

0 

83 

50 

2500 

1467 

1500 

333 

167 

17 

680 

rii  ^OtTimilQ 

6000 

15000 

1683 

15500 

300 

3500 

4000 

2500 

2533 

5668 

1067 

6500 

850 

5500 

4067 

4500 

9500 

5500 

2117 

4400 

0 

0 

183 

50 

0 

33 

0 

0 

0 

30 

Twelve  Meters 

L^pnnia 

1  Rn 

X  ju 

tuuu 

6000 

3000 

xuuu 

7'in 

/  JU 

2339 

Bosmina 

iUU 

du 

lOJ 

7000 

2000 

DUU 

J  J 

Diaptomus 

ouuu 

03UU 

i/J./ 

bsUU 

1500 

5000 

4UUU 

ZUUU 

Cyclops 

t  A^l 

14iJ 

JUUU 

9500 

6000 

IIDUU 

DUUU 

jUl  / 

Epischura 

u 

U 

xUU 

u 

33 

67 

ft 
u 

ft 
u 

Fifteen  Meters 

Daphnia 

0  / 

3500 

1000 

9nnn 

^uuu 

500 

633 

1509 

Bosmina 

1  "7 

1  / 

0  / 

X  / 

0  J 

10000 

2000 

"inn 

500 

33 

1469 

Diaptomus 

loo  / 

7';f>n 

/  jUU 

1500 

1500 

9nnn 

1  'inn 

X  JUU 

1  Qft'^ 

Xj^OJ 

2509 

Cyclops 

XOi.  / 

1 1  fin 
xxuu 

JUUU 

8500 

5000 

8500 

7000 

2267 

4174 

DpibcnULa 

n 
u 

n 

17 

0 

50 

17 

0 

0 

17 

11 

Twenty  Meters 

Daphnia 

Oj 

J  J 

1  nn 

XUU 

1  "inn 

5000 

1500 

1500 

1000 

550 

1252 

□UblRLna 

X  / 

n 
\j 

1 7 

X  / 

333 

8000 

4000 

167 

167 

67 

1419 

Diaptomus 

X^UU 

X  JO  J 

5000 

1000 

1500 

1500 

2000 

2867 

2198 

O  O  J 

Ql  7 

317 

2000 

6000 

4500 

4000 

5500 

1783 

2856 

n 

0 

0 

0 

17 

50 

0 

0 

0 

7 

Twenty-Five  Meters 

Daphnia 

100 

33 

17 

417 

1233 

1000 

1500 

317 

467 

565 

Bosmina 

33 

0 

17 

250 

4200 

2000 

500 

50 

0 

783 

Diaptorrus 

1350 

2233 

1517 

4500 

350 

250 

1500 

883 

1650 

1581 

Cyclops 

350 

617 

317 

583 

3402 

3000 

6000 

3000 

1333 

2067 

Epischura 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Thirty  Meters 

Daphnia 

33 

100 

100 

333 

1600 

500 

1000 

500 

483 

517 

Bosmina 

17 

67 

17 

0 

6033 

1500 

100 

333 

17 

898 

Diaptonus 

1383 

2083 

1883 

4500 

600 

1000 

2000 

2500 

1450 

1933 

Cyclops 

500 

667 

233 

117 

3367 

3000 

5500 

4500 

1400 

2143 

Epischura 

0 

0 

0 

0 

50 

0 

33 

0 

0 

9 
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Appendix  B5.    Continued,  Sullivan  Area,  1986. 


Apr  il 

rldy 

Jun6 

Till  M 

August 

SepteiitDer 

NnuAmh^  r" 

Year 

One  Metec 

Daphnia 

50 

0 

33 

417 

167 

433 

33 

517 

1500 

350 

Bosmina 

17 

0 

0 

33 

4733 

750 

0 

100 

333 

663 

Diaptomus 

5217 

250 

13500 

4383 

1783 

583 

233 

1150 

23500 

5622 

Cyclops 

1300 

167 

1500 

200 

883 

2483 

350 

1117 

1500 

1056 

E^ischura 

0 

0 

600 

33 

0 

17 

17 

0 

0 

74 

Three  tfetecs 

Daj*inia 

100 

17 

183 

1500 

617 

1433 

2500 

4000 

3000 

1483 

Bosmina 

17 

0 

0 

500 

1300 

1533 

167 

500 

100 

457 

Diaptxjmus 

11333 

50 

4767 

14000 

650 

466 

4000 

8000 

34500 

8641 

V-yClOpS 

u 

267 

2167 

4UUU 

oDUU 

iUUU 

Epischura 

0 

0 

583 

0 

67 

33 

50 

0 

0 

81 

Six  Meters 

Daphnia 

67 

0 

50 

133 

1083 

1800 

5000 

3500 

3500 

1681 

Bosmixia 

17 

0 

0 

67 

2117 

1200 

1000 

500 

250 

572 

Diaptomus 

10000 

417 

2400 

1267 

717 

1067 

2000 

5000 

25500 

5374 

Cyclops 

6000 

267 

33 

33 

500 

2367 

6500 

9500 

3500 

3189 

Epischura 

.0 

0 

66 

0 

233 

33 

17 

0 

Q 

39 

Nine  Ketecs 

Daj^ia 

83 

33 

83 

483 

2767 

1267 

3000 

4000 

1000 

1413 

Bosmina 

50 

17 

0 

83 

4333 

733 

167 

500 

333 

691 

Diaptomus 

14000 

283 

1900 

6000 

667 

400 

1000 

6500 

13000 

4861 

JOUU 

X  I 

700 

1933 

DUUU 

Epischura 

0 

0 

167 

0 

133 

0 

17 

17 

17 

39 

Daphnia 

33 

0 

17 

1067 

1283 

633 

3000 

5500 

2500 

1559 

Bosmina 

0 

17 

17 

17 

5883 

2633 

500 

1000 

83 

1128 

Diaptomus 

2467 

433 

1417 

1800 

933 

467 

1500 

8500 

9500 

3002 

Cyclops 

500 

83 

33 

283 

1033 

2600 

3500 

15500 

3500 

3004 

Epischura 

0 

0 

17 

17 

67 

0 

50 

0 

0 

17 

Fifteen  Meters 

Daphnia 

0 

0 

0 

400 

2000 

2067 

1500 

2500 

1000 

1052 

Bosmina 

17 

0 

0 

17 

11000 

3633 

1000 

0 

0 

1741 

Diaptomus 

2067 

167 

817 

1783 

667 

667 

500 

4000 

8000 

2074 

Cyclops 

333 

0 

33 

50 

1167 

2600 

5000 

12000 

4000 

2798 

Epischura 

0 

0 

50 

0 

17 

0 

0 

0 

0 

7 

Tventy 

Meters 

Daphnia 

0 

0 

50 

300 

2500 

0 

300 

1500 

1500 

683 

Bosmina 

0 

0 

0 

33 

8000 

0 

83 

333 

0 

939 

Diaptomus 

1200 

183 

1517 

1783 

917 

0 

767 

2500 

6500 

1707 

Cyclops 

433 

33 

33 

167 

1083 

0 

1683 

11500 

2000 

1881 

Epischura 

0 

0 

33 

0 

0 

0 

0 

0 

0 

4 

Twenty-Five  Meters 

Daphnia 

17 

0 

50 

233 

2500 

1367 

333 

500 

1000 

667 

Bosmina 

50 

0 

0 

17 

9500 

2567 

100 

167 

0 

1378 

Diaptomus 

900 

83 

2967 

1717 

3000 

667 

550 

1500 

4000 

1709 

Cyclops 

250 

33 

50 

167 

2500 

1900 

1433 

7000 

3000 

1815 

Epischura 

0 

0 

17 

0 

133 

0 

17 

0 

0 

19 

Thirty  Meters 

Daphnia 

0 

0 

33 

300 

1333 

750 

367 

0 

0 

309 

Bosmina 

0 

0 

0 

17 

4300 

2867 

150 

0 

0 

815 

Diaptomus 

0 

0 

1167 

1367 

933 

333 

500 

0 

0 

478 

Cyclops 

0 

0 

17 

50 

1000 

1133 

200 

0 

0 

267 

Epischura 

0 

0 

33 

17 

83 

0 

0 

0 

0 

15 
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APPENDIX  C 

Index  of  relative  importance  values  for  food  items 
in  the  stomachs  of  westslope  cutthroat,  bull  trout, 
mountain  vhitefish  and  northern  squavfish,  1985. 
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Af^ndix  CI.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iirportance  (IRI)  for  major  food 
items  in  the  stomachs  of    19  juvenile  westslope  cutthroat  collected 
May  1985 


Item  Number 

Percent 

Weight  (g) 

Percent 

Frequency 

IRI 

Daphnia 

0 

0.000 

0.0000 

0.000 

0.000 

0, 

.000 

0 

0  000 

0  0000 

0  000 

0  000 

0 

000 

Ftoi schura 

0 

0.000 

0.0000 

0.000 

0.000 

0, 

.000 

T  ./arjl"  odo  r  a 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

.000 

\  \J)  \J  \J 

0 

0.000 

0.0000 

0.000 

0.000 

0 

000 

Hymenoptera 

149 

7.237 

1.7194 

24.090 

68.421 

33. 

.249 

Coleoptera 

70 

3.400 

0.6620 

9.275 

73.684 

28. 

786 

c: 
J 

1  7RQ 

c 
3. 

DZ  / 

ncjiTiopu.  era 

0.097 

0.0009 

0.013 

10.526 

•> 
^. 

D4D 

ucner  lerresuriaj. 

1.068 

0.1267 

1.775 

52.632 

1  Q 

^QO 

.  4yz 

OAP 

12.045 

2.5481 

35.701 

84.211 

L'X 
ft  J . 

uipcera  Larvae 

IDOU 

76.736 

4.3710 

61.241 

78.947 

"70 

/Z , 

.  JUo 

Diptera  Fupae 

Orti 
ZUi 

9.762 

0.1215 

1.702 

36.842 

io. 

iUZ 

Diptera  Adult 

26 

1.263 

0.0584 

0.818 

36.842 

12. 

.974 

Total  Diptera 

1807 

87.761 

4.5509 

63.761 

94.737 

82. 

.086 

Other  Aquatics 

4 

0.194 

0.0384 

0.538 

15.789 

5. 

507 

Total  Aquatics 

1811 

87.955 

4.5893 

64.299 

94.737 

82. 

.331 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0, 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 
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Appendix  C2 .  Coitposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    33  adult  westslope  cutthroat  collected 
•       May  1985 


Item 

Nunt>er 

Percent 

WeiQht (q) 

Percent 

Frequency 

IRI 

Daphnia 

0 

0. 000 

0. 0000 

0. 000 

0.000 

0.000 

CoDeoods 

0 

0.000 

0. 0000 

0.000 

0.000 

0  000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  ZooDlankton 

0 

0. 000 

0  GOOD 

0  000 

0  000 

0  oon 

HvmenoDt  era 

698 

15.654 

14. 9614 

50  136 

63  636 

43  142 

ColeoDtera 

141 

3.162 

3  7533 

12  577 

69  697 

28  479 

HGTiiDtera 

7 

0.157 

0.1210 

0  405 

21  212 

7  258 

Honoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

16 

0.359 

0.1877 

0.629 

36.364 

12.450 

Total  Terrestrial 

862 

19.332 

19  0234 

63  748 

84  848 

55  976 

3427 

76  856 

10  6533 

35  6QQ 

ft!   ftl  R 

ox  .  O-LO 

fi4  7Q1 

O'T  .  /  ZzX 

Diotera  Puoae 

149 

3  342 

0  0631 

0  211 

V7  •      X  X 

42  424 

1  5  32fi 

X~>  .  Jv^O 

Diotpra  Adult 

11 

X  X 

0  747 

0  0248 

0  0R3 

1  ^  T^2 

R  1  fin 

J  .  xou 

Total  Di  nt'Pr;=5 

3587 

80  444 

10  7412 

35  9Q4 

91  ft7Q 

Q  /  .  O  /  -/ 

DO . XUD 

Othpr  Acniat"  *i 

10 

X  \J 

0  224 

0  0770 

0  258 

1  fi  1  ft9 

xo . xo^ 

(\  991 

Total  Aquatics 

3597 

80.668 

10.8182 

36.252 

87.879 

68.266 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 
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/^pendix  C3 .  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iirportance  (IRI)  for  major  food 
items  in  the  stomachs  of    52   westslope  cutthroat  collected 
May  1985 


Tt'Pm 

Pprcpnt 

PrPTfiiencv 

IRT 

0 

0  000 

0  0000 

0  000 

0  000 

0  000 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

LJ^^\^^^J^\JL.  CI 

0 

0  000 

0  0000 

0  000 

0  000 

0  000 

Total  ZoodI ankton 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

847 

12  995 

16  6808 

45  109 

65  385 

41  163 

1 1  940 

XX.  ^*±VJ 

71  1  54 

28  777 

Hemiptera 

12 

0.184 

0.1601 

0.433 

19.231 

6.616 

Homoptera 

2 

0.031 

0.0009 

0.002 

3.846 

1.293 

iOuai  lerrestriax 

J.  /  •  UjU 

ZX. D / ID 

CO  'i'XA 
DO.  J  jfl 

OA    (CT  C 

04. DID 

CO  O07 
DO  . 1 

jjipuera  Liarvae 

^nn7 

/D.  OJ.C5 

xD.  UZflj 

ftU.  OZi? 

on  ICQ 
OU. / 

DO. U/Z 

uipcera  irupae 

D.  J  /U 

U. lo4D 

u.  4yy 

4U. jOD 

±D. 410 

uiptera  Aauit 

U,  DOO 

U. UOOZ 

U.  ZZD 

"7  QC"? 

Total  Diptera 

Id. 2y21 

/IT     "5  CO 

41. Soi 

c\r\  o oc 

/I. 498 

Other  Aquatics 

14 

0.215 

0.1154 

0.312 

17.308 

5.945 

Total  Aquatics 

5408 

82.970 

15.4075 

41.666 

90.385 

71.673 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0„0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 
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Appendix  C4 .  Coirposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  najor  food 
items  in  the  stomachs  of    15  juvenile  westslope  cutthroat  collected 
August  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

119 

3.659 

0.0220 

0.177 

20. 

000 

7. 

945 

Copepods 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Epischura 

25 

0.769 

0.0077 

0.062 

33. 

333 

11. 

388 

Leptodora 

0 

0.000 

OeOOOO 

0,000 

0. 

000 

0. 

000 

Total  Zooplankton 

144 

4.428 

0.0297 

0.239 

40. 

000 

14. 

889 

Hymenoptera     •  . 

2567 

78.936 

12.0064 

96.462 

93  „ 

333 

89. 

577 

Coleoptera 

15 

0.461 

0.0611 

0.491 

40. 

000 

13. 

651 

Hemiptera 

23 

0.707 

0.0561 

0.451 

40. 

000 

13. 

719 

Homoptera 

41 

1.261 

0.0379 

0.304 

60. 

000 

20, 

522 

Other  Terrestrial 

4 

0.123 

0.0314 

0.252 

6. 

667 

2. 

347 

Total  Terrestrial 

2650 

81.488 

12,1929 

97.960 

93. 

333 

90, 

927 

Diptera  Larvae 

66 

2.030 

0.0143 

0.115 

40. 

000 

14. 

048 

Diptera  Pupae 

24 

0.738 

0  0112 

0  090 

13. 

333 

4. 

720 

Diptera  Adult 

366 

11  255 

0  1923 

1  545 

66. 

667 

26. 

489 

Total  Diptera 

456 

14  022 

0  2178 

1  750 

80. 

000 

31. 

924 

Other  Aquatics 

2 

0.062 

0.0064 

0.051 

6. 

667 

2. 

260 

Total  Aquatics 

458 

14. 084 

0.2242 

1.801 

80. 

000 

31. 

962 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 
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i^pendix  C5  .Coinposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
itens  in  the  stomachs  of    19  adult  westslope  cutthroat  collected 
August  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

16 

0.240 

0.0031 

0.015 

15. 

789 

5. 

348 

Copepods 

1 

0.015 

0.0002 

0.001 

5. 

263 

1. 

760 

Ci^X  OK^I  lU  L  Ct 

1 

X 

n  nnn^ 

U.  UUJ. 

c 

D. 

ZD  J 

±. 

/DU 

Leptodora 

0 

0.000 

0.0000 

0.000 

n 

nnn 

n 

nnn 

Total  Zooplankton 

18 

0.271 

0.0036 

0.018 

J.-/ . 

/  o~ 

Hymenoptera 

6284 

94.454 

16.8133 

83.372 

6R 

. 

Oft? 

Coleoptera 

41 

0.616 

0.1172 

0.581 

42. 

105 

14. 

434 

Hem.iptera 

28 

0.421 

0.1408 

0.698 

21. 

053 

7. 

391 

nOTuopcera 

±.  fl /  J 

U.  /  DD 

OA 

Q 

DlO 

other  Terrestrial 

40 

0.601 

1.8107 

8.979 

Zl, 

lU. 

Oil 

Total  Terrestrial 

6491 

97.565 

19.0363 

94.396 

DO. 

4Z1 

OO. 

ICk  A 

Diptera  Larvae 

17 

0.256 

0.0130 

0.064 

1  c 

Id. 

"700 

b. 

i  nj 

Diptera  Pupae 

21 

0.316 

0.0116 

0.058 

il. 

10. 

651 

Diptera  Adult 

105 

1.578 

1.0913 

5.411 

42. 

105 

15. 

365 

Total  Diptera 

143 

2.149 

1.1159 

5.533 

57. 

895 

21. 

859 

Other  Aquatics 

1 

0.015 

0.0034 

0.017 

5. 

263 

1. 

765 

Total  Aquatics 

144 

2.164 

1.1193 

5.550 

63. 

158 

23. 

624 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0073 

0.036 

0. 

000 

0. 

012 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0073 

0.036 

0. 

000 

0. 

012 
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.Appendix  C6.  Coiiposition  'oy  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  najor  food 
items  in  the  stomachs  of    34   westslope  cutthroat  collected 
August  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

135 

1.363 

0.0251 

0.077 

17. 

647 

6. 

362 

Copepods 

1 

0.010 

0.0002 

0.001 

2. 

941 

0. 

984 

Ej^X  O^^l  lU  L  d 

0  ODRO 

0  0?5 

v/  #  V7  ill  ^ 

1 7 

Q7R 

LlC^L-*-/'— CI 

n 

0.000 

0.0000 

0.000 

n 

nnn 

n 

nnn 

iOUaJ.  ZiUUpidnKCOn 

1.636 

0.0333 

0.102 

. 

fi  /  X 

Q 

nynieriopL.  e  r  a 

OqDI 

89.359 

28.8197 

38.363 

4J.Z 

oD. 

/IJ 

Coleoptera 

56 

0.565 

0.1783 

0.547 

41. 

176 

14. 

095 

Hemiptera 

51 

0.515 

0.1969 

0.604 

29. 

All 

10. 

177 

Honioptera 

1  ACl'k 
X,  'iU^ 

n  1 

U. 

A  1 

41. 

1/(3 

1  A 

14. 

Other  Terrestrial 

0.444 

1.8421 

5.643 

14. 

/  Uo 

0  . 

Total  Terrestrial 

Q1  Al 

92.287 

31.2292 

95.756 

AT  ^ 
41^ 

1d2 

Diptera  Larvae 

8i 

0.838 

0.0273 

0.084 

AT\ 
4/1 

9. 

131 

Diptera  Pupae 

A  C 

45 

0.454 

0.0228 

0.070 

23. 

O 

o. 

mo 

Ulo 

Diptera  Adult 

471 

4.755 

1.2836 

3.936 

52. 

941 

20. 

544 

Total  Diptera 

599 

6.047 

1.3337 

4.089 

67. 

647 

25. 

928 

Other  A^'uatics  ., 

.  :3.  • 

0.030 

0.0098 

0.030 

5. 

882 

1. 

981 

Total  Aquatics  ' 

602 

6.078 

1.3435 

4.119 

70. 

583 

26. 

928 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  Kihitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0073 

0.022 

0. 

000 

0. 

007 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0073  . 

0.022 

0. 

000 

0. 

007 
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Appendix  C7.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    24  juvenile  westslope  cutthroat  collected 
November  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

16649 

96.634 

4.5754 

94.032 

83. 

333 

91. 

333 

L^opepocjb 

Q 

n  non 

n  nnno 

n  nnn 
u.  uuu 

u. 

non 

uuu 

u. 

nnn 
uuu 

Epischura 

384 

2.229 

0.1375 

2.826 

A 

o 

U  /  ft 

Leptodora 

0 

0.000 

0.0000 

0.000 

u . 

nnn 

uuu 

n 
u . 

nnn 
uuu 

Total  Zooplankton 

17033 

98.862 

4.7129 

96.858 

0  J  . 

'^'^'^ 

J  J  J 

UlO 

Hymenoptera 

6 

0.035 

0.0942 

1.936 

20. 

833 

7. 

601 

Coleoptera 

1 

0.006 

0.0001 

0.002 

4. 

167 

1. 

392 

HQiiiptera 

U 

u.  uuu 

U. UUUU 

U,  UUU 

U. 

nnn 
UUU 

U. 

nnn 
UUU 

Homoptera 

2 

0.012 

0.0008 

0.016 

o 
O. 

iii 

2. 

787 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Terrestrial 

9 

0.052 

0.0951 

1.954 

ZD, 

000 

9. 

002 

Diptera  Larvae 

1 

0.006 

0.0001 

0.002 

4. 

167 

1. 

392 

Diptera  Pupae 

58 

0.337 

0.0116 

0.238 

16. 

667 

5. 

747 

Diptera  Adult 

118 

0.685 

0.0258 

0.530 

58. 

333 

19. 

849 

Total  Diptera 

177 

1.027 

0.0375 

0.771 

62. 

500 

21. 

433 

Other  Aquatics 

10 

0.058 

0.0203 

0.417 

25. 

000 

8. 

492 

Total  Aquatics 

187 

1.085 

0.0578 

1.188 

62. 

500 

21. 

591 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 
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Appendixes.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    31  adult  westslope  cutthroat  collected 
November  1985 


Item 

Nuntoer 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

20497 

n"^  TOO 

97.133 

5. 4096 

95. 686 

90. 

323 

94. 

714 

Copepods 

0 

0. 000 

0. 0000 

0. 000 

0. 

000 

0. 

000 

Epischura 

2 

0.009 

0.0008 

0.014 

6. 

452 

2. 

158 

Leptodora 

0 

0.000 

0.0000 

0.000 

0. 

AAA 

000 

0. 

AAA 

000 

Total  Zooplankton 

20499 

97. 142 

5. 4104 

96.701 

90. 

323 

94. 

722 

Hymenoptera 

4 

0.019 

0.0031 

0.055 

9. 

677 

3. 

251 

Coleoptera 

3 

0.014 

0.0276 

0.493 

3. 

226 

1. 

244 

Hemiptera 

1 

0.005 

0.0014 

0.025 

3. 

226 

1. 

085 

Homoptera 

5 

0.024 

0.0035 

0.063 

12. 

903 

4. 

330 

Other  Terrestrial 

6 

0.028 

0.0303 

0.542 

9. 

677 

3. 

416 

Total  Terrestrial 

19 

0. 090 

0.0659 

1.178 

25. 

806 

9. 

025 

Diptera  Larvae 

1 

0.005 

0.0002 

0.004 

3. 

226 

1. 

078 

Diptera  Pupae 

213 

1.009 

0.0412 

0.736 

32. 

258 

11. 

335 

Diptera  Adult 

360 

1.706 

0.0540 

0.965 

45. 

161 

15. 

944 

Total  Diptera 

574 

2.720 

0.0954 

1.705 

54. 

839 

19. 

755 

Other  Aquatics 

10 

0.047 

0.0233 

0.416 

16. 

129 

5„ 

531 

Total  Aquatics 

584 

2.768 

0.1187 

2.122 

54. 

839 

19. 

909 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0, 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  T'lhitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0, 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

c-9 


i^pendixC9.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    55    westslope  cutthroat  collected 
Noveiflber  1985  .,. 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

37146 

96.909 

9.9350 

95.452 

87. 

273 

93. 

211 

Copepods 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

hpiscnura 

1.  UU  / 

U. IJoj 

1  TOO 

c 

D. 

z. 

coc 

Leptodora 

c 

0.000 

0.0000 

0.000 

U. 

U  U  U 

U . 

UUU 

Total  Zooplankton 

37532 

97.916 

10.1233 

96.774 

O  /  . 

LI  5 

yj  . 

00*7 

Hymenoptera 

10 

0.026 

0.0973 

0.930 

14. 

D4D 

c 

D. 

±D  / 

Coleoptera 

4 

0.010 

0.0277 

0.265 

3. 

636 

1. 

304 

Hemiptera 

1 

0.003 

0.0014 

0.013 

1. 

818 

0. 

611 

Homoptera 

-7 

/ 

U.  ulo 

U. UU4j 

n  ^^A^ 

U.  UHl 

lU. 

yuy 

"3 

i. 

ODD 

Other  Terrestrial 

6 

0.016 

0.0303 

0.290 

c 

D. 

/ICC 

1. 

yzO 

Total  Terrestrial 

28 

0.073 

0.1610 

1.539 

25. 

455 

9. 

022 

Diptera  Larvae 

2 

0.005 

0.0003 

0.003 

3. 

636 

1. 

215 

Diptera  Pupae 

271 

0.707 

0.0528 

0.505 

25. 

ATI 

455 

8. 

889 

Diptera  Adult 

478 

1.247 

0.0798 

0.763 

50. 

909 

17. 

640 

Total  Diptera 

751 

1.959 

0.1329 

1.270 

58. 

182 

20. 

471 

Other  Aquatics 

20 

0.052 

0.0436 

0.417 

20. 

000 

6. 

823 

Total  Aquatics 

771 

2.011 

0.1765 

1.687 

58. 

182 

20. 

627 

Westslojie  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 
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AH>endix  ClO.Cornposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    58  juvenile  west slope  cutthroat  collected 
seasonally  1985 


Item  Number 

Frequency 

IRI 

Ua,pnnia 

10  /Do 

lO. OUJ 

ji7 . 

ODD 

AA 

9QA 
Z04 

Copepods 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Epischura 

409 

1.815 

0.1452 

0.594 

10. 

345 

4. 

251 

Leptodora 

0 

u.  uuu 

u. uuuu 

u.  uuu 

0. 

000 

0. 

000 

Total  Zooplankton 

17177 

1  q  'xon 

44. 

828 

46. 

810 

Hymenoptera 

2722 

JLZ.  U/D 

^OA 

55. 

172 

41. 

257 

LOieopcera 

bo 

U.  JoZ 

0  QRft 
Z  .  !7DO 

907 

ZU  / 

±■5  . 

loz 

Hemiptera 

28 

0.124 

0.0952 

0.389 

15. 

517 

5. 

344 

Hanoptera 

45 

0.200 

0.0396 

0.162 

22. 

414 

7. 

592 

Other  Terrestrial 

26 

U.  ±1D 

U. iDOl 

U.  04  / 

18. 

966 

6. 

576 

Total  Terrestrial 

2907 

1/L,  by  / 

14. o^bl 

bU. D  /y 

62. 

069 

45. 

215 

Diptera  Larvae 

1647 

1 .  jU  / 

4. JoD4 

1/. yjo 

37. 

931 

21. 

053 

Diptera  Pupae 

283 

1.  zbD 

0. 1443 

A     C  A  A 

0. 590 

22. 

414 

8. 

087 

Diptera  Adult 

510 

2.  zoi 

U.Z/OD 

1.  lil 

53. 

448 

18  a 

947 

Total  Diptera 

2440 

10. 825 

4. 8052 

19. 657 

77. 

586 

36, 

023 

Other  Aquatics 

16 

0.071 

0.0651 

0.266 

17. 

241 

5  • 

860 

Total  Aquatics 

2456 

10.896 

4.8713 

19.924 

77. 

586 

36. 

135 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0, 

000 

Mountain  Whitef ish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 
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i^^ndix  Cll .  coirposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iiT$)ortance  (IRI)  for  major  food 
itons  in  the  stomachs  of    83  adult  westslope  cutthroat  collected 
seasonally  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

20513 

63.677 

5.4127 

9.735 

37. 

349 

36. 

920 

Copepods 

1 

0.003 

0.0002 

0.000 

1. 

205 

0. 

403 

Epischura 

•J 

u.  uuy 

U. UUll 

U.  UUz 

3. 

1. 

zuy 

Leptodora 

0 

0.000 

0.0000 

0.000 

n 
u . 

uuu 

u. 

UUU 

Total  Zooplankton 

20517 

63.690 

5.4140 

9.737 

6 1 . 

JO. 

QIC 

Hymenoptera 

6986 

21.686 

31.7778 

57.151 

A  A 

44. 

b/o 

A  1 

41. 

139 

Coleoptera 

185 

0.574 

3.8981 

7.011 

38. 

554 

15. 

380 

Honiptera 

36 

0.112 

0.2632 

0.473 

14. 

458 

5. 

014 

Homoptera 

103 

0.320 

0. 1578 

0. 284 

10. 

843 

3. 

816 

Other  Terrestrial 

62 

0.192 

2.0287 

3.649 

22. 

892 

8. 

911 

Total  Terrestrial 

7372 

22.884 

38.1256 

68.567 

59. 

036 

50. 

163 

Diptera  Larvae 

3445 

10.694 

10.6665 

19.183 

37. 

349 

22. 

409 

Diptera  Pupae 

383 

1.189 

0.1159 

0.208 

36. 

145 

12. 

514 

Diptera  Adult 

476 

1.478 

1.1701 

2.104 

32. 

530 

12. 

037 

Total  Diptera 

4304 

13.361 

11.9525 

21.496 

68. 

675 

34. 

510 

Other  Aquatics 

21 

0.065 

0.1037 

0.187 

14. 

458 

4. 

903 

Total  Aquatics 

4325 

13.426 

12.0562 

21.683 

69. 

880 

34. 

996 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0073 

0.013 

0. 

000 

0. 

004 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0. 

000 

Total  Fish 

0 

0.000 

0.0073 

0.013 

0. 

000 

0. 

004 

C-12 
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Appendix  C12.  Composition  by  nuniber,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importaiice  (IRI)  for  major  food 
items  in  the  stomachs  of    141    westslope  cutthroat  collected 
seasonally  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frecjuency 

iRi 

Daplmia 

37281 

68. 088 

10. 0101 

12, 504 

A  A  AAA 

38.298 

A  A         A  A 

39.630 

Copepods 

1 

0. 002 

A     A  A  A  A 

0. 0002 

A  AAA 

0. 000 

0.709 

A     A  A  "7 

0.237 

Epischura 

412 

0.752 

0.1463 

0.183 

6.383 

2.439 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zoop].ankton 

37694 

68. 842 

10. 1566 

12.687 

Art        A  ^  ^ 

40.426 

40. 652 

Kymenoptera 

9708 

17.730 

j|  1—      ^  AT  A 

45. 5978 

r—  /«-     A  r*  A 

56. 959 

Jl  A      A  A  /" 

48.936 

41.209 

Coleoptera 

271 

0.495 

4. 6213 

5.773 

AT      r"  A  A 

37.589 

14.619 

Hemiptera 

64 

0.117 

A     A  f"  A  >1 

0. 3584 

A     A  A  n 

0. 448 

T  yt     A  A  ;l 

14.394 

r*    T  A 

5.1d3 

Homoptera 

148 

0.270 

0.1974 

0.247 

15.603 

5.373 

Other  Terrestrial 

33 

0.161 

2.1868 

2.732 

21.277 

8.056 

Total  Terrestrial 

10279 

13.773 

52. 9617 

66.158 

^  A  AAA 

60. 284 

48.405 

Diptera  Larvae 

5092 

9. 300 

-|  ^      A  r*  T  A 

15. 0519 

T  A  AAA 

18. 802 

— \  —7      f"  A  A 

37.589 

21.397 

Diptera  Pupae 

666 

1.216 

A      A  /■  A  A 

0. 2602 

A     A  A  r" 

0.325 

A  A     ft  r\  ^ 

30.496 

10.D79 

Diptera  Adult 

^  ^  ^ 

986 

1.801 

1.4465 

1. 807 

41.135 

14.914 

Total  Diptera 

6744 

12.317 

16.7587 

20. 934 

72.340 

35.197 

Otlser  Aquatics 

37 

0.068 

0.1688 

0.211 

15.603 

5.294 

Total  Aquatics 

6781 

12.384 

16.9275 

21.145 

73.050 

35.526 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Ivhitef ish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0073 

0.009 

0.000 

0.003 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0073 

0.009 

0.000 

0.003 

C-13 


i^jpendix  CI 3.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    16  juvenile  bull  trout  collected 
May  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

1 

0.224 

0.0002 

0.001 

6.250 

2.158 

Copepods 

45 

10. 067 

f\    f\f\'\  o 

0.0012 

0.004 

6.250 

5.440 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

46 

10.291 

0.0014 

0.004 

6.250 

5.515 

Hvmenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

1 

0.224 

0.0066 

0.020 

6.250 

2.165 

Total  Terrestrial 

1 

0.224 

0.0066 

0.020 

6.250 

2.165 

Diptera  Larvae 

261 

58.389 

0.3261 

1.010 

75.000 

44.800 

Diptera  Pupae 

128 

28.635 

0.0627 

0.194 

50.000 

26.277 

Diptera  Adult 

1 

0.224 

0.0007 

0.002 

6.250 

2.159 

Total  Diptera 

390 

87.248 

0.3895 

1.207 

93.750 

60.735 

Other  Aquatics 

4 

0.895 

0.0473 

0.147 

25.000 

8.680 

Total  Aquatics 

394 

88.143 

0.4368 

1.353 

93.750 

61.082 

Westslope  Cutthroat 

1 

0.224 

27.3100 

84.623 

6.250 

30.366 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

1 

0.224 

1.3928 

4.316 

6.250 

3.596 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

4 

0.895 

3.1248 

9.683 

25.000 

11.859 

Total  Fish 

6 

1.342 

31.8276 

98.622 

31.250 

43.738 

C-14 
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^pendix  C14.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  inajor  food 
items  in  the  stomachs  of    26  adult  bull  trout  collected 
May  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

1 

0.086 

0.0002 

0.000 

3.846 

1  • 

311 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

CipjL  ov^I  lU  I.  Cl 

n 

n  nnn 

n  nnnn 

n  nnn 

n  nnn 

n 

u. 

nnn 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

n 

nnn 

Total  Zooplankton 

1 

0.086 

0.0002 

0.000 

3.846 

1 

±  . 

Hymenoptera 

1 

0.086 

0.0011 

0.001 

.  3.846 

1. 

oil 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

nomopuera 

X 

U.  UOD 

U. Uzj4 

u.  uz  / 

J.o4d 

1. 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

U. 

uuu 

Total  Terrestrial 

2 

0.172 

0.0245 

0.028 

7.692 

2. 

oil 

Diptera  Larvae 

1060 

90.909 

4.1811 

4.778 

57.692 

51. 

125 

Diptera  Pupae 

96 

8.233 

0.0802 

0. 092 

46.154 

18. 

150 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Diptera 

1156 

99.142 

4.2613 

4.869 

69.231 

57. 

747 

Other  Aquatics 

3 

0.257 

0.0176 

0.020 

11.538 

3. 

939 

Total  Aquatics 

1159 

99,400 

4.2789 

4.889 

73.077 

59. 

122 

Westslope  Cutthroat 

1 

0.086 

49.4810 

56.540 

3.846 

20. 

157 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Mountain  Miitef ish 

1 

0.086 

9.4356 

10.782 

3.846 

4. 

905 

Northern  Squawfish 

2 

0.172 

3.5453 

4.051 

7.692 

3. 

972 

Sucker 

0 

0.000 

3.1186 

3.564 

0.000 

1. 

188 

Unidentified 

0 

0.000 

17.6307 

20.146 

0.000 

6. 

715 

Total  Fish 

4 

0.343 

83.2112 

95.082 

15.385 

36. 

937 

C-15 


Appendix C15.  Con^sition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inpDrtance  (IRI)  for  major  food 
items  in  the  stomachs  of    42   bull  trout  collected 
May  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 


Daphnia 

2 

0.124 

0.0004 

0.000 

4.762 

1.629 

Copepods 

45 

2.790 

0.0012 

0.001 

2.381 

1.724 

EjpXo^l  lU  X.  d 

n 

n  nnn 

n  nnon 

n  nnn 

n  non 

n  nnn 

n 

0.000 

0.0000 

0.000 

0.000 

0.000 

lUCdX  ZivJUpiculM-vJIl 

Al 

2.914 

0.0016 

0.001 

4.762 

2.559 

nyillcIi<jpi-<rL  d. 

1 

X 

0.062 

0.0011 

0.001 

2.381 

0.815 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

± 

n  Roi 

± 

0.062 

0.0066 

0.006 

2.381 

0.816 

iota±  icrrestria± 

"5 
J 

0.186 

0.0311 

0.026 

7.143 

2.452 

uipuera  Lidtvae 

81.897 

4.5072 

3.763 

64.286 

49.982 

ij ipce  r a  rupae 

13.887 

0.1429 

0.119 

47.619 

20.542 

Diptera  Auuit 

1 

0.062 

0.0007 

0.001 

2.381 

0.815 

Total  Diptera 

1546 

95.846 

4.6508 

3.883 

78.571 

59.433 

Other  Aquatics 

7 

0.434 

0.0649 

0.054 

16.667 

5.718 

Total  Aquatics 

1553 

96.280 

4.7157 

3.937 

80.952 

60.390 

Westslope  Cutthroat 

2 

0.124 

76.7910 

64.106 

4.762 

22.997 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

1 

0.062 

9.4356 

7.877 

2.381 

3.440 

Northern  Squawfish 

3 

0.186 

4.9381 

4.122 

7.143 

3.817 

Sucker 

0 

0.000 

3.1186 

2.603 

0.000 

0.868 

Unidentified 

4 

0.248 

20.7555 

17.327 

9.524 

9.033 

Total  Fish 

10 

0.620 

115.0388 

96.036 

21.429 

39.362 

C-16 


Appendix  CI 6.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    17  juvenile  bull  trout  collected 
August  1985 


Item 

Number 

■-• —  

Percent 
 — 

Weight (g) 


Percent 


Frequency 


IRI 



Daplinia 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

n 

u 

n  nnn 

n  nnn 

n  nnn 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

- 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

ndUX^UtrL  cl 

n 

n  nnnn 

n  nnn 

n  nnn 

n  nnn 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Larvae 

9 

52.941 

0.0024 

0.008 

11.765 

21.571 

Diptera  Pupae 

4 

23.529 

0.0044 

0.014 

17.647 

13.730 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

13 

76.471 

0.0068 

0.022 

23.529 

33.341 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

13 

76.471 

0.0068 

0.022 

23.529 

33.341 

Westslope  Cutthroat 

0 

0,000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

2 

11.765 

9.7005 

30.914 

11.765 

18.148 

Sucker 

2 

11.765 

12.2494 

39.037 

11.765 

20.856 

Unidentified 

0 

0.000 

9.4220 

30.027 

0.000 

10.009 

Total  Fish 

4 

23.529 

31.3719 

99.978 

23.529 

49.012 

C-17 


i^pendix  CI 7.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 


items 

in  the 

stomachs  of 

29  adult  bull  trout 

collected 

August  1985 

- 

Item 

Number 

Percent 

weignt  ^g j 

Fercent 

Frequency 

IRI 

Daphnia 

U 

0.000 

0.0000 

0.000 

0.000 

0.000 

Copepods 

2 

6.667 

0.0001 

0.000 

3.448 

3.372 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

2 

6.667 

U. UUUl 

u.  uuu 

3.448 

3.372 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hotioptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

0 

0.000 

0.0000 

0. 000 

0.000 

0.000 

Diptera  Larvae 

1 

3.333 

0.0010 

0.000 

3.448 

2.261 

Diptera  Pupae 

6 

20.000 

0.0047 

0.000 

10.345 

10.115 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

7 

23.333 

0.0057 

0.001 

13.793 

12.376 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

7 

23.333 

0.0057 

0.001 

13.793 

12.376 

Westslope  Cutthroat 

2 

6.667 

1.9526 

0.205 

3.448 

3.440 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  T'flhitefish 

2 

6.667 

167.8668 

17.659 

6.897 

10.407 

Northern  Squawf ish 

10 

33.333 

178.7817 

18.807 

10.345 

20.828 

Sucker 

7 

23.333 

512.2219 

53.883 

20.690 

32.635 

Unidentified 

0 

0.000 

89.7905 

9.445 

0.000 

3.148 

Total  Fish 

21 

70.000 

950.6135 

99.999 

41.379 

70.460 

C-18 


Appendix  C18.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    45    bull  trout  collected 
August  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Copepods 

4.255 

0.0001 

0.000 

2.174 

2.143 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

■  •  ;2 

4.255 

0.0001 

0.000 

2.174 

2.143 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

ColeoDtera 

0 

0.000 

0. 0000 

0. 000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0  000 

0  000 

W  •  w  w  w 

0  000 

w  •  w  w  w 

Total  Terrestrial 

0 

0.000 

0  0000 

0  000 

0  000 

w  •  w  w  w 

0  000 

w  •  w  w  w 

Diptera  Larvae 

10 

21  277 

0  0034 

0  000 

Wo  Www 

6  522 

9  266 

-/  •  ^  w  w 

Diptera  Pupae 

10 

21  277 

0  0091 

0  001 

w  »  w  w-L 

13  043 

11  440 

Diptera  Adult 

0 

0  000 

0  0000 

0  000 

w  •  U  w  w 

0  000 

0  000 

Total  Diptera 

20 

.  J  J  J 

0  om 

17  "^Ql 

IQ 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

20 

42.553 

0.0125 

0.001 

17.391 

19.982 

Westslope  Cutthroat 

2 

4.255 

1.9526 

0.199 

2.174 

2.209 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitef ish 

2 

4.255 

167.8668 

17.094 

4.348 

8.566 

Northern  Squawfish 

12 

25.532 

188.4822 

19.194 

10.870 

18.532 

Sucker 

9 

19.149 

524. 4713 

53.409 

17.391 

29.983 

Unidentified 

0 

0.000 

99.2125 

10.103 

0.000 

3.368 

Total  Fish 

25 

53.191 

981.9854 

99.999 

34.783 

62.658 

C-19 


Aj^ndix  CI 9. Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    19  juvenile  bull  trout  collected 
November  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

521 

98.117 

0.1209 

0.285 

21.053 

39.818 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

521 

98.117 

0.1209 

0.285 

21.053 

39.818 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiotera 

0 

0.000 

0.0000 

0.000 

0.000 

0  000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Larvae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Pupae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Adult 

1 

0.188 

0.0001 

0.000 

5.263 

1.817 

Total  Diptera 

1 

0.188 

0.0001 

0.000 

5.263 

1.817 

Other  Aquatics 

1 

0.188 

0.0001 

0.000 

5.263 

1.817 

Total  Aquatics 

2 

0.377 

0.0002 

0.000 

10.526 

3.634 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

1 

0.188 

0.6053 

1.428 

5.263 

2.293 

Northern  Squawfish 

4 

0.753 

9.6446 

22.759 

21.053 

14.855 

Sucker 

1 

0.188 

9.6102 

22. 678 

5.263 

9.377 

Unidentified 

2 

0.377 

22.3951 

52.848 

5.263 

19.496 

Total  Fish 

8 

1.507 

42.2552 

99.714 

36.842 

46.021 

C-20 


Appendix C20.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 


items  in 

the 

stomchs  of 

18  adult 

bull  trout 

collected 

November 

1985 

Item  Number 

jrercent. 

weignti  vg; 

irs  rcen  L 

r  requency 

TDT 
iKi 

Daphnia 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

v^opepoas 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

Eipiscnura 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptoaora 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

iotai  ziOopianKuon 

u 

A  f\{\C\ 

u.  uuu 

u. uoou 

0.  OOu 

0. 000 

r\  r\c\f\ 

0.000 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hcxnoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

u 

r\  AHA 

0.  000 

0. 0000 

0. 000 

r\  r\(\r\ 

0.000 

0.000 

Diptera  Larvae 

0 

0.000 

0.0000 

0.000 

0.000 

0,000 

Diptera  Pupae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

11 

57.895 

382.1400 

54.433 

16.667 

42.998 

Northern  Squawfish 

2 

10.526 

28.0780 

4.000 

11.111 

8.546 

Sucker 

4 

21.053 

237.6300 

33.849 

22.222 

25.708 

Unidentified 

2 

10.526 

54.1838 

7.718 

11.111 

9.785 

Total  Pish 

19 

100.000 

702.0318 

100.000 

61.111 

87.037 

C-21 


i^pendix  C21.Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 


items  in 

the 

stomachs  of 

37  bull 

trout  collected 

November 

1985 

Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

521 

94.727 

0.1209 

0.016 

10.811 

35.185 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

521 

94.727 

0.1209 

0.016 

10.811 

35.185 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Haaoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Larvae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Pupae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Adult 

1 

0.182 

0.0001 

0.000 

2.703 

0.962 

Total  Diptera 

1 

0.182 

0.0001 

0.000 

2.703 

0.962 

Other  Aquatics 

1 

0.182 

0.0001 

0.000 

2.703 

0.962 

Total  Aquatics 

2 

0.364 

0.0002 

0.000 

5.405 

1.923 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

12 

2.182 

382.7453 

51.416 

10.811 

21.470 

Northern  Squawfish 

6 

1.091 

37.7226 

5.067 

16.216 

7.458 

Sucker 

5 

0.909 

247.2402 

33.213 

13.514 

15.879 

Unidentified 

4 

0.727 

76.5789 

10.287 

8.108 

6.374 

Total  Fish 

27 

4.909 

744.2870 

99.984 

48.649 

51.180 

C-22 


i^pendix  C2 2.  Composition  by  nuinber,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    52  juvenile  bull  trout  collected 
seasonally  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

522 

52.462 

0.1211 

0.114 

9.615 

20.731 

Copepods 

45 

4.523 

0e0012 

0.001 

1.923 

2.149 

Roischiira 

0 

0  000 

0  0000 

0  000 

0  000 

0  000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

567 

56.985 

0.1223 

0.115 

9.615 

22.239 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

nv^iiw^c^  i.  a. 

0 

0  onn 

n  nnnn 

0  onn 

n  000 

0  nnn 

Other  Terrestrial 

1 

0.101 

0.0066 

0.006 

1.923 

0.677 

Total  Terrestrial 

1 

0.101 

0.0066 

0.006 

1.923 

0.677 

Diptera  Larvae 

270 

27.136 

0.3285 

0.310 

26.923 

18.123 

Diptera  Pupae 

132 

13.266 

0.0671 

0.063 

21.154 

11.494 

Diptera  Adult 

2 

0.201 

0.0008 

0.001 

3.846 

1.349 

Total  Diptera 

404 

40.603 

0.3964 

0.374 

38.462 

26.479 

Other  Aquatics 

5 

0.503 

0.0474 

0.045 

9.615 

3.388 

Total  Aquatics 

409 

41.106 

0.4438 

0.419 

40.385 

27.303 

Westslope  Cutthroat 

1 

0.101 

27.3100 

25.757 

1.923 

9.260 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  T^itefish 

1 

0.101 

0.6053 

0.571 

1.923 

0.865 

Northern  Squawfish 

7 

0.704 

20.7379 

19.559 

13.462 

11.241 

Sucker 

3 

0.302 

21.8596 

20.617 

5.769 

8.896 

Unidentified 

6 

0.603 

34.9419 

32.956 

9.615 

14.391 

Total  Fish 

18 

1.809 

105.4547 

99.460 

30.769 

44.013 

C-23 


Appendix  C23.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    73  adult  bull  trout  collected 
seasonally  1985 


Item  Number 

percent 

weignt (g; 

Fercent 

Frequency 

TT5T 

Daphnia 

1 

0. 082 

0. 0002 

0. 000 

1.370 

0.484 

Copepods 

2 

0. 165 

0. 0001 

0. 000 

1.370 

0.511 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

3 

0.247 

0. 0003 

0. 000 

2.740 

A     A  A/" 

0.996 

Hymenoptera 

1 

f\  Art 

0. 082 

0. 0011 

A  AAA 

0. 000 

1.370 

A     n  r\  A 

0.484 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Honoptera 

1 

0.082 

0.0234 

0.001 

1.370 

0.485 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

2 

0.165 

0.0245 

0.001 

2.740 

0.969 

Diptera  Larvae 

1061 

87.325 

4.1821 

0.240 

21.918 

36.494 

Diptera  Pupae 

102 

8.395 

0.0849 

0.005 

20.548 

9.649 

Diotera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

1163 

95.720 

4.2670 

0.245 

30.137 

42.034 

Other  Aquatics 

3 

0.247 

0.0176 

0.001 

4.110 

1.453 

Total  Aquatics 

1166 

95.967 

4.2846 

0.246 

31.507 

42.573 

Westslope  Cutthroat 

3 

0.247 

51.4336 

2.956 

2.740 

1.981 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

14 

1.152 

559.4424 

32.149 

8.219 

13.840 

Northern  Squawfish 

14 

1.152 

210.4050 

12. 091 

9.589 

7.611 

Sucker 

11 

0.905 

752.9705 

43.270 

13.699 

19.291 

Unidentified 

2 

0.165 

161.6050 

9.287 

2.740 

4.064 

Total  Fish 

44 

3.621 

1735.8565 

99.752 

36.986 

46.787 

C-24 


/^jpendix  C24.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    125    bull  trout  collected 
seasonally  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

523 

23.665 

0.1213 

0.007 

4.800 

9. 

491 

Cooeood":; 

47 

0  0013 

0  000 

1  600 

1 

X  • 

242 

Eol schura 

0 

0.000 

0.0000 

0,000 

0.000 

0 

000 

\J\J\J 

0 

0.000 

0.0000 

0.000 

0.000 

0 

000 

\J\J\J 

Tot"  1   7  oodI  n  k  h  nn 

570 

25.792 

0.1226 

0.007 

5.600 

1  0 

466 

Hymenoptera 

1 

0.045 

0.0011 

0.000 

0.800 

0. 

282 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

nciiix^w^i.  ct 

0 

0  non 

0  noon 

n  oon 

n  onn 

n 

onn 

1 

JL 

0.045 

0.0234 

0.001 

0.800 

n 

zoz 

1 
X 

0.045 

0.0066 

0.000 

0.800 

zoz 

XUUClJ.    XwL  LCoUJ.  XCtJL 

-k 

J 

0.136 

0.0311 

0.002 

2.400 

Uxpc.cl.cl  JjdlVclc 

X  J  JX 

60. 226 

4.5106 

0.244 

24.000 

xD  / 

Uipucra  irUpac 

10.588 

0.1520 

0. 008 

20.800 

Diptera  Adult 

2 

0.090 

0.0008 

0.000 

1.600 

0. 

564 

Total  Diptera 

1567 

70.905 

4.6634 

0.253 

33.600 

34. 

919 

Other  Aquatics 

8 

0.362 

0.0650 

0.004 

6.400 

2. 

255 

Total  Aquatics 

1575 

71.267 

4.7284 

0.256 

35.200 

35. 

574 

Westslope  Cutthroat 

4 

0.181 

78.7436 

4.265 

2.400 

2. 

282 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Mountain  VJhitefish 

15 

0.679 

560.0477 

30.335 

5.600 

12. 

205 

Northern  Squawfish 

21 

0.950 

231.1429 

12.520 

11.200 

8. 

223 

Sucker 

14 

0.633 

774.8301 

41.969 

10.400 

17. 

668 

Unidentified 

8 

0.362 

196.5469 

10.646 

5.600 

5. 

536 

Total  Fish 

62 

2.805 

1841.3112 

99.736 

34.400 

45. 

647 

C-25 


Appendix  C25.conposition  by  number,  weight,  and  frequency  of  cxjcurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    6  juvenile  mountain  whitefish  collected 
May  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

7 

6.604 

0.0014 

2.229 

16.667 

- — — 
8.500 

Cooeoods 

0 

0.000 

0.0000 

0  000 

0  000 

0  000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

7 

6.604 

0.0014 

2.229 

16.667 

8.500 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

ndiix^^d.  ci 

0 

0  000 

0  0000 

n  nnn 

n  nnn 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Larvae 

3 

2.830 

0.0002 

0.318 

33.333 

12.161 

Diptera  Pupae 

96 

90.566 

0.0612 

97.452 

66.667 

84.895 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

99 

93.396 

0.0614 

97.771 

83.333 

91.500 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

99 

93.396 

0.0614 

97.771 

83.333 

91.500 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

C-26 


Appendix C26.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iirpDrtance  (IRI)  for  major  food 
items  in  the  stomachs  of    10  adult  mountain  whitefish  collected 
May  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

16 

13.333 

0.0032 

5.634 

40. 

.000 

19.656 

ConeDods 

0 

0  000 

0  0000 

0  000 

\J  •  WW 

0 

000 

>  V  W 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0, 

,000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0 

000 

1  v  n/  V 

0.000 

Total  Zooplankton 

16 

13.333 

0.0032 

5.634 

40 

000 

19.656 

Hyraenoptera 

0 

0.000 

0.0000 

0.000 

0. 

.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0, 

.000 

0.000 

0 

0  000 

n  noon 

n  nnn 

n 

nnn 

n  nnn 

Homoptera 

0 

0.000 

0.0000 

0.000 

n 

nnn 

0.000 

Other  Terrestrial 

13 

10.833 

0.0072 

12.676 

nnn 

14.503 

Total  Terrestrial 

13 

10.833 

0.0072 

12.676 

nnn 

14.503 

Diptera  Larvae 

27 

22.500 

0.0017 

2.993 

nnn 

uuu 

25.164 

Diptera  Pupae 

63 

52.500 

0.0405 

71.303 

DU. 

nnn 
uuu 

57.934 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Total  Diptera 

90 

75.000 

0.0422 

74.296 

70. 

000 

73.099 

Other  Aquatics 

1 

0.833 

0. 0042 

7.394 

10. 

000 

6.076 

Total  Aquatics 

91 

75.833 

0.0464 

81.690 

70. 

000 

75.841 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Mountain  Ptiitefish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0. 

000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0, 

000 

0.000 

C-27 


Appendix C27.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 


items  in 

the 

stOTiachs  of 

16 

mountain  whitefish 

I  collected 

May  1985 

Item  Number 

Percent 


Weight (g) 

Percent 

Freauency 

IRI 


D^hnia 

23 

10.177 

0. 

.0046 

3.846 

31.250 

15.091 

Lopepous 

u 

0.000 

u. 

,  UUUU 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0. 

.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0, 

0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

23 

10.177 

0. 

.0046 

3.846 

31.250 

15.091 

Hymenoptera 

0 

0. 000 

0. 

0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0, 

0000 

0.000 

0.000 

0.000 

Honiptera 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

13 

5.752 

0. 

0072 

6.020 

12.500 

8.091 

Total  Terrestrial 

13 

5.752 

0. 

0072 

6.020 

12.500 

8.091 

Diptera  Larvae 

30 

13.274 

0. 

0019 

1.589 

43.750 

19.538 

Diptera  Pupae 

159 

70.354 

0. 

1017 

85.033 

56.250 

70.546 

Diptera  Adult 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Diptera 

189 

83.628 

0. 

1036 

86.622 

75.000 

81.750 

Other  Aquatics 

1 

0.442 

0. 

0042 

3.512 

6.250 

3.401 

Total  Aquatics 

190 

84.071 

0. 

1078 

90.134 

75.000 

83.068 

Westslope  Cutthroat 

0 

0. 000 

0. 

0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Mountain  T^/hitefish 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

C-28 


/^pendix  C28.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    6  juvenile  mountain  whitefish  collected 
August  1985 


Item 

— 

Number 
— — — — — 

Percent 
___—_»—. 

Weight  (g) 

Percent 

Frequency 

IRI 
— — — — . 

Daphnia 

2388 

95,520 

0. 

4953 

98. 

724 

100. 

000 

98.081 

Copepods 

0 

0.000 

0, 

0000 

0. 

000 

0, 

000 

0,000 

Epischura 

1 

0.040 

0. 

0004 

0. 

080 

16. 

667 

5.595 

Leptodora 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Total  Zooplankton 

2389 

95.560 

0, 

4957 

98. 

804 

100. 

000 

98,121 

Hymenoptera 

1 

0.040 

0. 

0008 

0 

159 

16 

no/ 

5.622 

Coleoptera 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

HemiDtera 

0 

0. 000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Hanoptera 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0,000 

Other  Terrestrial 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0,000 

Total  Terrestrial 

1 

0.040 

0. 

0008 

0. 

159 

16. 

667 

5.622 

Diptera  Larvae 

109 

4.360 

0. 

0051 

1. 

017 

33. 

333 

12.903 

Diptera  Pupae 

1 

0.040 

0. 

0001 

0. 

020 

16. 

667 

5.576 

Diptera  Adult 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Total  Diptera 

110 

4.400 

0, 

0052 

1. 

036 

33. 

333 

12.923 

Other  Aquatics 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Total  Aquatics 

110 

4.400 

0. 

0052 

1. 

036 

33. 

333 

12.923 

Westslope  Cutthroat 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Bull  Trout 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0,000 

Mountain  Whitefish 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0»000 

Northern  Squawfish 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Sucker 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Unidentified 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

Total  Fish 

0 

0.000 

0. 

0000 

0. 

000 

0. 

000 

0.000 

C-29 


i^^ndix  C29.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    9  adult  mountain  whitefish  collected 
August  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

2531 

99.724 

0.5394 

99.009 

88.889 

95.874 

Copepods 

1 

0.039 

0.0000 

0.000 

11.111 

3.717 

n  nnnn 

\j»  yjyjKjyj 

n  nnn 

n  nnn 

u .  uuu 

n  nnn 

u.  uuu 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

2532 

99.754 

0.5394 

99.009 

88.889 

95.887 

Hymenoptera 

1 

0.039 

0.0020 

0.367 

11.111 

3.839 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

nOmopcera 

u 

n  nnn 
u.  uuu 

n  nnnn 

n  nnn 
u.  uuu 

n  nnn 
u .  uuu 

u.  uuu 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

1 

0.039 

0.0020 

0.367 

11.111 

3.839 

Diptera  Larvae 

1 

0.039 

0.0003 

0.055 

11.111 

3.735 

Diptera  Pupae 

4 

0.158 

0.0031 

0.569 

33.333 

11.353 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

5 

0.197 

0.0034 

0.624 

44.444 

15.089 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

5 

0.197 

0.0034 

0.624 

44.444 

15.089 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

C-30 


Appendix C30.  Coirposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iit^rtance  (IRI)  for  major  food 
items  in  the  stomachs  of    15   mountain  whitefish  collected 
August  1985 


Item 

Number 

Percent 

Weiaht (q) 

Percent 

Frequency 

IRI 

Daphnia 

4919 

97.638 

1. 0347 

98.872 

93.333 

96.615 

Copepods 

1 

0.020 

0.0000 

0.000 

6.667 

2.229 

Epischura 

•  1 

0.020 

0.0004 

0.038 

6.667 

2.242 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

4921 

97.678 

1.0351 

98.911 

93.333 

96.641 

Hymenoptera 

2 

0.040 

0.0028 

0.268 

13.333 

4.547 

Coleoptera 

d 

0.000 

0. 0000 

0. 000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

2 

0.040 

0.0028 

0  268 

13  333 

4  547 

Diotera  Larvae 

110 

2.183 

0. 0054 

0  ^16 

20  000 

7  566 

DiDhera  Piroae 

5 

0. 099 

0  0032 

0  306 

26  667 

9  024 

DiDters  Adult" 

0 

0  000 

0  0000 

0  000 

0  000 

0  000 

11  s 

0  0086 

40  nnn 

'I U  .  \J\j\J 

14  3fift 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

115 

2.283 

0.0086 

0.822 

40.000 

14.368 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 
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^^^ndixc31.  Conposition  by  number,  weight,  and  frequency  of  cxjcurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    5  juvenile  mountain  whitefish  collected 
November  1985 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

4240 

99.953 

1.2095 

98.735 

80.000 

— . — _. 

92.896 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Cj^±  oOX  lU  L  CL 

n 

0  oon 

0  0000 

n  000 

0  000 

0  onn 

LiKz^y^KJ^KjL  ex 

n 

0.000 

0.0000 

0.000 

0.000 

0.000 

99.953 

1.2095 

98.735 

80.000 

92.896 

nyilltr  nop  u  eta 

n 

0»000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera 

1 

0.024 

0.0143 

1.167 

20.000 

7.064 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

n 

n  nnn 

U.  \J\J\J 

n  nnn 

n  nnn 

n  nnn 

Utiier  lerresuriai 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

iotai  lerrestriai 

1 

0.024 

0.0143 

1.167 

20.000 

7.064 

uipcera  Larvae 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  rupae 

1 

0.024 

0.0012 

0.098 

20.000 

6.707 

Diptera  Adult 

U 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

1 

0.024 

0.0012 

0.098 

20.000 

6.707 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

1 

0.024 

0. 0012 

0.098 

20.000 

6.707 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0«000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

C-32 


i^pendixC32.  Coniposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iinportance  (IRI)  for  iiejor  food 
'      .     items  in  the  stomachs  of    8  adult  mountain  whitefish  collected 
November  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

9869 

99.596 

2.5356 

99, 

603 

100, 

.000 

99.733 

Copepods 

0 

0.000 

0.0000 

0, 

000 

0. 

.000 

0.000 

i^pioUnu  La 

JL 

Us  uuu*± 

n 

UJ.O 

xz  < 

t^nn 
>  juu 

Leptodora 

0 

0.000 

0.0000 

nnn 
uuu 

n 

u  < 

nnn 

.  uuu 

0.000 

Total  Zooplankton 

9870 

99.606 

2.5360 

QQ 

Oly 

1  nn 
xuu. 

nnn 
.  uuu 

99.742 

Hymenoptera  % 

0 

0.000 

0.0000 

n 
u. 

nnn 
uuu 

u. 

nnn 
.  uuu 

0.000 

Coleoptera  -/^ 

0 

0«000 

0.0000 

0. 

000 

0. 

.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0. 

000 

0, 

.000 

0.000 

nQmopcera 

n 

n  nnn 

n 
u. 

uuu 

A 
U, 

nnn 

.  UUU 

n  AAA 

u.  uuu 

Other  Terrestrial 

0 

0.000 

0.0000 

U, 

AAA 

UUU 

A 
U. 

AAA 
.  UUU 

0.000 

Total  Terrestrial 

0 

0.000 

0.0000 

AAA 

UUU 

U, 

AAA 
.  UUU 

0.000 

Diptera  Larvae 

35 

0.353 

0.0070 

U. 

Z/o 

12. 

C  A  A 
DUU 

4.376 

Diptera  Pupae 

0.040 

0.0027 

u. 

1  AC 

luo 

25. 

AAA 
000 

8.382 

Diptera  Adult 

0 

0.000 

0.0000 

A 
0. 

AAA 

000 

0. 

000 

0.000 

Total  Diptera 

39 

0.394 

0.0097 

0. 

381 

37. 

500 

12.758 

Other  Aquatics 

:  0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Total  Aquatics 

39 

0.394 

0.0097 

0. 

381 

37. 

500 

12.758 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Bull  Trout 

.  0 

0.000 

0.0000 

0, 

000 

0. 

000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0. 

000 

0, 

000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Sucker 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Unidentified 

„  0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 
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AppendixC33.  Coiiposition  by  number,  weight,  and  frequency  of  cxjcurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    13   mountain  whitef ish  collected 
November  1985 


Item 

Number 

Percent 

weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

14109 

99.703 

3.7451 

99.321 

92.308 

97. 

Ill 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

1 

J. 

0  007 

0  0004 

0  on 

7  69"? 

R7n 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

n 

nnn 

Total  Zooplankton 

14110 

99.710 

3.7455 

99.332 

92.308 

Q7 

Hymenoptera 

0 

0.000 

0.0000 

0.000 

0.000 

n 

nnn 

Coleoptera 

1 

0.007 

0.0143 

0.379 

7.692 

2. 

693 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

yj 

n  nnn 

n  nnnn 

VJ.  \J\JKJ\J 

n  nnn 

n  nnn 

n 

uuu 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

U. 

UUU 

Total  Terrestrial 

1 

0.007 

0.0143 

0.379 

7.692 

z. 

Diptera  Larvae 

35 

0.247 

0. 0070 

0.186 

7.692 

2. 

mo 
/Oo 

Diptera  Pupae 

5 

0.035 

0.0039 

0.103 

23.077 

-J 
/. 

/39 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Diptera 

40 

0.283 

0.0109 

0.289 

30.769 

10. 

447 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Aquatics 

40 

0.283 

0.0109 

0.289 

30.769 

10. 

447 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Mountain  Whitef ish 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 
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i^pendix  C34.CoiTposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iiiportance  (IRI)  for  major  food 
items  in  the  stomachs  of    17  juvenile  mountain  whitefish  collected 
seasonally  1985 


Item  Number 

Percent 

weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

6635 

96.890 

1.7062 

_ 

95.345 

64.706 

85. 

647 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Epischura 

1 

0.015 

0.0004 

0.022 

5.882 

1. 

973 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Zooplankton 

6636 

96.904 

1.7066 

95.367 

64.706 

85. 

659 

Hymenoptera 

'  i 

■  0.015 

0.0008 

0.045 

5.882 

1. 

981 

Col eoDtera 

1 

0.015 

0.0143 

0.799 

5.882 

2 

232 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Terrestrial 

2 

0.029 

0.0151 

0.844 

11.765 

4. 

213 

Diptera  Larvae 

112 

1.636 

0.0053 

0.296 

23.529 

8. 

487 

Diptera  Pupae 

98 

1.431 

0.0625 

3.493 

35.294 

13. 

406 

Diptera  Adult 

0 

0.000 

0. 0000 

0.000 

0  000 

0. 

000 

Total  Diptera 

210 

3  067 

0  0678 

3  789 

47  059 

17. 

971 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Aquatics 

'  210 

3.067 

0.0678 

3,789 

47.059 

17. 

971 

Westslo;,)e  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Mountain  Whitefish 

0 

0,000 

0«0000 

0«000 

0.000 

0. 

000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0. 

000 

Total  Fish 

i  0 

0,000 

0.0000 

0.000 

0.000 

0. 

000 

( 


C-35 


^pendix  C35.ConpDsition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  iinportance  (IRI)  for  major  food 
items  in  the  stomachs  of   27  adult  mountain  whitefish  collected 
seasonally  1985 


Item 

Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

12416 

98.798 

3.0782 

97.804 

74.074 

90.226 

Copepods 

1 

0.008 

0.0000 

0.000 

3.704 

1.237 

Enischura 

1 

0.008 

0.0004 

0.013 

3  704 

1  241 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

12418 

98.814 

3.0786 

97.817 

74.074 

90.235 

Hymenoptera 

1 

0.008 

0.0020 

0.064 

3.704 

1.258 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

nvjiiiv^^ocjL  ci 

0 

0  000 

yj  m  \J\J\J 

0  0000 

0  nnn 

n  nnn 

n  nnn 

Other  Terrestrial 

13 

0.103 

0.0072 

0.229 

7.407 

2.580 

Total  Terrestrial 

14 

0.111 

0.0092 

0.292 

11.111 

3.838 

Diptera  Larvae 

63 

0.501 

0.0090 

0.286 

25.926 

8.904 

Diptera  Pupae 

71 

0.565 

0.0463 

1.471 

37.037 

13.024 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

134 

1.066 

0.0553 

1.757 

51.852 

18.225 

Other  Aquatics 

1 

0.008 

0.0042 

0.133 

3.704 

1.282 

Total  Aquatics 

135 

1.074 

0.0595 

1.891 

51.852 

18.272 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

C-36 


^pendix C36.  Conposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    44   mountain  whitefish  collected 
seasonally  1985 


Item. 

—  .   - 

Number 


Percent 


Weight (g) 


Percent 

— .  

Frequency 


IRI 


Daphnia 

19051 

98.125 

4.7844 

96.913 

70.455 

88.498 

Copepods 

1 

0.005 

0.0000 

0.000 

2.273 

0.759 

Epischura 

z 

U.  UiU 

U. UUUo 

U.  Uio 

A     C  AC 

i.  524 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

19054 

98.141 

4.7852 

96.929 

70.455 

88.508 

Hymenoptera 

2 

0.010 

0.0028 

0.057 

4.545 

1.537 

Coleoptera 

1 

0.005 

0.0143 

0.290 

2.273 

0.856 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

HOTioptera 

u 

U.  UUU 

0. 0000 

0. 000 

0, 000 

0.000 

Other  Terrestrial 

13 

0.067 

0.0072 

0.146 

4.545 

1.586 

Total  Terrestrial 

16 

0.082 

0.0243 

0.492 

11.364 

3,979 

Diptera  Larvae 

175 

0.901 

0.0143 

0.290 

25.000 

8.730 

Diptera  Pupae 

169 

0.870 

0.1088 

2.204 

36.364 

13.146 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

344 

1.772 

0.1231 

2.494 

50.000 

18.088 

Other  Aquatics 

1 

0.005 

0.0042 

0.085 

2.273 

0.788 

Total  Aquatics 

345 

1.777 

0.1273 

2.579 

50.000 

18.119 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

0 

0.000 

0.0000 

0,000 

0.000 

0.000 

C-37 


AK5endix  C37 .  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    4  juvenile  northern  squawfish  collected 
May  1985 


Item 

  — 

Number 
 ,  

Percent 


Weight (g) 


Percent 


Frequency 


IRI 

 ._ 

Daphnia 

0 

0.000 

0.0000 

0,000 

0.000 

0.000 

Copepods 

0 

0.000 

0. 0000 

0. 000 

f\      (Til  ^ 

0.000 

0. 000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hymenoptera 

2 

22.222 

0.0423 

2.329 

25.000 

16.517 

Coleoptera 

6 

66.667 

0.0595 

3.276 

75.000 

48.314 

Hemiptera 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

OeOOO 

0.000 

Total  Terrestrial 

8 

83  e  889 

0.1018 

5.604 

75,000 

56,498 

Diptera  Larvae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Pupae 

0 

0,000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

0 

0.000 

0.0000 

0.000 

0,000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

1 

11.111 

1.7146 

94.396 

25.000 

43.502 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Fish 

1 

11.111 

1.7146 

94.396 

25.000 

43.502 

G-38 


Appendix  C38.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    17  adult  northern  squawfish  collected 
:  r         May  1985  .  t 


Item  Number 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Copepods  , 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Eipiscnura 

u 

u.  uuu 

U. UUUu 

U.  UUU 

U.  UUU 

n  nnn 
U.  UUU 

jjepu  oaor  a 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

iouai  ^oop±anKcon 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

riymenopc  era 

n 
U 

0.000 

0.0000 

0.000 

0.000 

0.000 

Coleoptera  ^ 

2 

10.000 

0. 0022 

0.001 

5.882 

5.295 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hcmoptera 

U 

U.  000 

0. 0000 

0. 000 

0.000 

n  AAA 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

2 

10.000 

0.0022 

0.001 

5.882 

5.295 

Diptera  Larvae 

7 

35.000 

0.0051 

0.003 

11.765 

15.589 

Diptera  Pupae 

3 

15.000 

0. 0026 

0.001 

11.765 

8.922 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

10 

50.000 

0.0077 

0.004 

17.647 

22.550 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

10 

50.000 

0.0077 

0.004 

17.647 

22.550 

Westslope  Cutthroat 

1 

5.000 

41.5000 

23.649 

5.882 

11.510 

Bull  Trout 

4 

20.000 

79.0900 

45. 069 

23.529 

29.533 

Mountain  Whitefish 

1 

5.000 

45.5881 

25.978 

5.882 

12.287 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

2 

10.000 

9.2972 

5.298 

5.882 

7.060 

Total  Fish 

8 

40.000 

175. 4753 

99.994 

41.176 

60.390 

C-39 


i^pendix  C39.Coit^sition  by  number,  weight,  and  frequency  of  occur ance  (percent) 
and  calculated  index  of  relative  iitportance  (IRI)  for  major  food 
items  in  the  stomachs  of   21   northern  squawfish  collected 
May  1985 


Item  Number 

Percent 

Weiaht (a) 

Percent 

Freauencv 

IRI 

D^hnia 

0 

0.000 

0.0000 

•  x^  x^ 

0.000 

0.000 

0.000 

Copepods 

0 

0.000 

0.0000 

0  000 

V  •  W  V 

0  000 

0  000 

Ftoischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

LeDtodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  ZooDlanktcMi 

0 

0  000 

0  0000 

V/ •  WW 

0  000 

0  000 

0  000 

HvinenoDtera 

2 

6  897 

0  0423 

0  024 

4  762 

3  894 

Coleoptera 

8 

27  586 

0  0617 

0  035 

19  048 

35  556 

Hemiptera 

0 

0  000 

0.0000 

V«  WW 

0  000 

0  000 

0  000 

Hoffnoot  e  ra 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

rrt"hpr  Tprrec;t"r"ia1 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

X  vu«rii  1            x^ou.x  xqj. 

10 

34  483 

0  1040 

0  059 

19  048 

17  863 

X.  /  .  WW  J 

XyXk/^^XCl     1  11  1  V  %1*T 

7 

24  138 

0  0051 

0  003 

9  524 

3 

10  345 

0  0026 

0  001 

9  524 

6  623 

Diohf^ra  Adiili" 

0 

0  000 

0  0000 

0  000 

n  noo 

w .  www 

n  nnn 

w.  www 

Total  Diptera 

10 

34  483 

0  0077 

0  004 

Xrx  .  iCaOW 

XW . 

Other  Aquatics 

0 

0  000 

0  0000 

w.  www 

0  nnn 

w .  www 

n  nnn 

u .  www 

Total  Aquatics 

10 

34.483 

0.0077 

0.004 

14.286 

16.258 

Westslope  Cutthroat 

1 

3.448 

41.5000 

23.406 

4.762 

10.539 

Bull  Trout 

4 

13.793 

79.0900 

44.608 

19.048 

25.816 

Mountain  Whitefish 

1 

3.448 

45.5881 

25.712 

4.762 

11.307 

Northern  Squawfish 

1 

3.448 

1.7146 

0.967 

4.762 

3.059 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

2 

6.897 

9.2972 

5.244 

4.762 

5.634 

Total  Fish 

9 

31.034 

177.1899 

99.937 

38.095 

56.356 

C-40 


/^jpendix  C40.Coi!position  by  number r  weighty  and  frequency  of  cx:curance  (percent) 
and  calculated  index  of  relative  iitportance  (IRI)  for  major  food 
items  in  the  stomachs  of    12  juvenile  northern  squawfish  collected 
August  1985 


Item  Number 

J.  X.  Cv^UvJl  IV.' 

TRT 

Daphnia 

923 

n  1Q9Q 

L'OpcpOCIS 

n 

u 

n  nnn 

n  nnnn 

u. uuuu 

n  nnn 

u.  uuu 

n  nnn 

n  nnn 

u.  uuu 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

923 

ft^  7m 
OO. / ux 

n  1 Q9Q 

nnn 

ZD. uuu 

Hymenoptera 

154 

u.  ^a'ou 

cA  nnn 

DU. uuu 

"^Q  9nQ 

Coleoptera 

;  0 

u.  uuu 

u. uuuu 

n  nnn 
u.  uuu 

n  nnn 
u.  uuu 

n  nnn 
u.  uuu 

riemipcera 

u 

n  nnn 

n  nnnn 
u. uuuu 

n  nnn 
u.  uuu 

n  nnn 
u.  uuu 

n  nnn 
u.  uuu 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

154 

1  A  OQQ 
14. 

u. yyoU 

t^n  nnn 
DU. uuu 

"30  onQ 
.zuy 

Diptera  Larvae 

0 

U.  UUU 

U. UUUU 

n  nnn 
U.  UUU 

n  nnn 
U.  UUU 

n  nnn 
U.  UUU 

Diptera  Pupae 

0 

fi  AHA 
U.  UUU 

n  nnnn 
U. UUUU 

n  nnn 

u.  uuu 

n  nnn 
U.  uuu 

n  nnn 
U.  UUU 

Diptera  Adult 

0 

A  AAA 
U.  UUU 

U. UUUU 

A  AAA 
U.  UUU 

A  AAA 

u.  uuu 

A  AAA 

U.  UUU 

Total  Diptera 

0 

t\  f\{\f\ 

u.  uuu 

A  AAAA 
U. UUUU 

A  AAA 
U.  UUU 

A  AAA 
U.UUU 

A  AAA 
U.  UUU 

Other  Aquatics 

.  0 

A  AAA 

0. 000 

A  AAAA 

0.0000 

A  AAA 

0.000 

A  AAA 

0.000 

A  AAA 

0.000 

Total  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitef ish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

0.6805 

36.363 

0.000 

12.121 

Total  Fish 

0 

0.000 

0.6805 

36.363 

0.000 

12.121 

C-41 


Appendix  C41.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    5  adult  northern  squawfish  collected 
August  1985 


Item 

"  "  '                 '  ' 

Number 

— 

Percent 

Weight  (g) 

Percent 

Frequency 

IRI 

Daphnia 

0 

0.000 

0.0000 

0. 

000 

0, 

000 

0.000 

Copepods 

0 

0.000 

0.0000 

0. 

000 

0. 

.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0. 

000 

0, 

.000 

0.000 

Leptodora 

0 

0.000 

0.0000 

0. 

000 

0, 

.000 

0.000 

Total  Zooplankton 

0 

0.000 

0.0000 

0, 

000 

0. 

000 

0.000 

Hymenoptera 

84 

100.000 

0. 4226 

5. 

077 

60. 

.000 

55.026 

Coleoptera 

0 

0,000 

0.0000 

0. 

000 

0. 

000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0. 

000 

0. 

.000 

0.000 

Hcmoptera 

0 

0.000 

0.0000 

0. 

000 

0, 

000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0, 

000 

0, 

.000 

0.000 

Total  Terrestrial 

84 

100.000 

0.4226 

5. 

077 

60. 

.000 

55.026 

Diptera  Larvae 

0 

0.000 

0. 0000 

0. 

000 

0. 

000 

0.000 

Diptera  Pupae 

0 

0.000 

0. 0000 

0. 

000 

0. 

000 

0.000 

Diptera  Adult 

0 

0.000 

0. 0000 

0, 

000 

0. 

000 

0.000 

Total  Diptera 

0 

0.000 

0. 0000 

0. 

000 

0. 

000 

0.000 

ether  Aquatics 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Total  Aquatics 

0 

0.000 

0. 0000 

0. 

000 

0, 

000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Bull  Trout 

0 

0.000 

0. 0000 

0. 

000 

0, 

000 

0.000 

Mountain  Whitefish 

0 

0.000 

0. 0000 

0. 

000 

0. 

000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Sucker 

0 

0.000 

0. 0000 

0. 

000 

0, 

000 

0.000 

Unidentified 

0 

0.000 

7.9017 

94. 

923 

0. 

000 

31.641 

Total  Fish 

0 

0.000 

7.9017 

94. 

923 

0. 

000 

31.641 

C-42 


^^pendixC42.  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    17   northern  squawfish  collected 
August  1985 


Item 

— — — ■ —  _____  — 

Number 


Percent 


Weight (g) 
 . — 

Percent 
— — . — — 

Frequency 
 — — — — 

IRI 

 -.  

Daphnia 

923 

79.500 

0.1929 

1.892 

17.647 

33.013 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

T.prrf"  odnr3 

0 

0  000 

0  0000 

0  000 

0  000 

n  nnn 

Total  Zooplankton 

923 

79.500 

0. 1929 

1.892 

17.647 

33.013 

Hymenoptera 

238 

20.500 

1.4206 

13.933 

52.941 

29.125 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hcmoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

0 

0  000 

n  nnn 

n  nnn 

u.  \jyj\f 

n  nnn 

Total  Terrestrial 

238 

20.500 

1.4206 

13.933 

52.941 

29.125 

Diptera  Larvae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Pupae 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Aquatics 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Total  Aquatics 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

8.5822 

84.175 

0.000 

28.058 

Total  Fish 

0 

0.000 

8. 5822 

84.175 

0.000 

28.058 

C-43 


i^^ndix  C43.  Cornposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    9  juvenile  northern  squawfish  collected 
November  1985 


Item 

  — 

Number 


Percent 
 — .— 

Weight  (g) 

———————— 

Percent 

Frequency 

IRI 

— — 

Daphnia 

6 

100.000 

0.0012 

0, 

041 

33. 

.333 

44.458 

Copepods 

0 

0.000 

0.0000 

n 

nnn 

n 

nnn 

0.000 

Epischura 

0 

0.000 

0.0000 

0. 

000 

0. 

.000 

0.000 

T  .PDt*  odo  r  a 

0 

0  000 

0  0000 

0, 

000 

0, 

.000 

n  nnn 

Total  Zooplankton 

6 

100.000 

0.0012 

0, 

041 

33, 

333 

44.458 

Hymenoptera 

0 

0.000 

0.0000 

0. 

.000 

0. 

.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0, 

000 

0, 

.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

n 

nnn 

n 

nnn 

0.000 

Homoptera 

0 

0.000 

0.0000 

0. 

000 

0, 

.000 

0.000 

other  Terrestrial 

0 

0  000 

0  0000 

0. 

000 

0. 

.000 

n  nnn 

Total  Terrestrial 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Diptera  Larvae 

0 

0.000 

0.0000 

0, 

000 

0, 

000 

0.000 

Diptera  Pupae 

0 

0.000 

0. 0000 

0, 

000 

0. 

000 

0.000 

Diptera  Adult 

0 

0.000 

0.0000 

0, 

000 

0, 

000 

0.000 

Total  Diptera 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Other  Aquatics 

0 

0.000 

0.0000 

0, 

000 

0. 

000 

0.000 

Total  Aquatics 

0 

0.000 

0.0000 

0. 

000 

0, 

000 

OcOOO 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Mountain  Whitef ish 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Northern  Squawfish 

0 

0.000 

0.0000 

0. 

000 

0. 

000 

0.000 

Sucker 

0 

0.000 

0. 0000 

0. 

000 

0. 

000 

0.000 

Unidentified 

0 

0.000 

2.9049 

99. 

959 

0. 

000 

33.320 

Total  Fish 

0 

0.000 

2.9049 

99. 

959 

0. 

000 

33.320 

C-44 


l^pendix  C44.  Cornposition  by  number^  weighty  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    4  adult  northern  squawfish  collected 
November  1985 


Item 

NuirfDer 

Percent 

Weight (g) 

Percent 

Frequency 

IRI 

Daphnia 

0 

0.000 

0,0000 

0.000 

0.000 

0.000 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hymenoptera 

0 

;  0.000 

0. 0000 

0.000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0«0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

0 

0.000 

0»0000 

0.000 

0.000 

0.000 

Diptera  Larvae 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Diptera  Pupae 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Diptera  Adult 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Other  Aouatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

0 

0.000 

0.0000 

,  0.000 

0.000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0, 0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Mountain  Whitef ish 

0 

0.000 

0. 0918 

3.654 

0.000 

1.218 

Northern  Squawfish 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

2.4203 

96.346 

0.000 

32.115 

Total  Fish 

0 

0.000 

2.5121 

100.000 

0.000 

33.333 

C-45 


A^^ndix  C45.Coiiposition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    13   northern  squawfish  collected 
November  1985 


Item 

— —  —   — 

Number 
—  — 

Percent 


Weight (g) 


Percent 

Frequency 


IRI 



Daphnia 

6 

100.000 

0. 0012 

0, 

.022 

23.077 

41.033 

Copepods 

0 

0.000 

0.0000 

n 

nnn 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0, 

000 

0.000 

0.000 

0 

n  nnn 

n  nnnn 

0. 

000 

n  nnn 

n  nnn 

Total  Zooplankton 

6 

100.000 

0.0012 

0. 

022 

23.077 

41.033 

Hymenoptera 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Coleoptera 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Hemiptera 

0 

0.000 

0.0000 

n 

nnn 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

n 

n  nnnn 

0. 

000 

n  nnn 

n  nnn 

Total  Terrestrial 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Diptera  Larvae 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Diptera  Pupae 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Diptera  Adult 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Total  Diptera 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Other  Aquatics 

0 

0.000 

0. 0000 

0. 

000 

0.000 

0.000 

Total  Aquatics 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0.0000 

0. 

000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0. 0000 

0. 

000 

0.000 

0.000 

Mountain  Whitef ish 

0 

0.000 

0. 0918 

1. 

694 

0.000 

0.565 

Northern  Squawfish 

0 

0.000 

0,0000 

0. 

000 

0.000 

0.000 

Sucker 

0 

0.000 

0. 0000 

0. 

000 

0.000 

0.000 

Unidentified 

0 

0.000 

5.3252 

98. 

284 

0.000 

32.761 

Total  Fish 

0 

0.000 

5.4170 

99. 

978 

0.000 

33.326 

C-46 


;^pendix  C46.  Coit^xjsition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  inportance  (IRI)  for  major  food 
items  in  the  stomachs  of    25  juvenile  northern  squawfish  collected 
seasonally  1985 


Item 

.  :  .  ^  .-  — 

Number 


Percent 


Weight  (g) 

Percent 
 .  

Frequency 


IRI 


Daphnia 

929 

85.073 

0. 

1941 

2.944 

24.000 

37.339 

Copepods 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0. 000 

0. 

0000 

0. 000 

0.000 

0.000 

Total  Zooplankton 

929 

85.073 

0. 

1941 

2.944 

24.000 

37.339 

Hymenoptera 

156 

14.286 

1. 

0403 

15.777 

28.000 

19.354 

Coleoptera 

6 

0.549 

0. 

0595 

0.902 

12.000 

4.484 

Hemiptera 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0. 000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

162 

14. 835 

1. 

0998 

16. 679 

36.000 

22.505 

Diptera  Larvae 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Diptera  Pupae 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Diptera  Adult 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Diptera 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Other  Aquatics 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Aquatics 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Westslope  Cutthroat 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Bull  Trout 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Mountain  Whitefish 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Northern  Squawfish 

1 

0.092 

1. 

7146 

26.003 

4.000 

10.031 

Sucker 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Unidentified 

0 

0.000 

3. 

5854 

54.374 

0.000 

18.125 

Total  Fish 

1 

0.092 

5. 

3000 

80.377 

4.000 

28.156 

C-47 


Af^ndix  C47 .  Composition  by  number,  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    26  adult  northern  squawfish  collected 
seasonally  1985 


Item  Number 

Percent 

Wieight  (g) 

Percent 

Frequency 

IRI 

uapnnia 

u 

0.000 

0.0000 

0.000 

0.000 

0.000 

Copepods 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0.0000 

0.000 

0,000 

0.000 

Liepuouora 

u 

u.  uuu 

u. uuuu 

u.  uuu 

U,  UUU 

U.  UUU 

iouax  tioopxaniv^on 

n 
u 

0.000 

0.0000 

0.000 

0,000 

0.000 

riymenopc  e  r  a 

QA 

80.769 

0.4226 

0.227 

11.538 

30.845 

v^oieopcera 

Z 

1.923 

0.0022 

0.001 

3.846 

1.923 

Hemiptera 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Homoptera 

0 

0.000 

0.0000 

0.000 

0.000 

0,000 

ucner  lerresuriaj. 

0 

u 

u.  uuu 

u. uuuu 

U.  UUU 

U.  UUU 

U,  UUU 

iOuai  lerrestriai 

OD 

82.692 

0.4248 

0.228 

15.385 

32.768 

Diptera  Larvae 

"7 

6,731 

0. 0051 

0.003 

7.692 

4.809 

Diptera  Pupae 

O 

2.885 

0.0026 

0.001 

7.692 

3.526 

Diptera  Adult 

U 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Diptera 

10 

9.615 

0.0077 

0.004 

11.538 

7,053 

Other  Aquatics 

0 

0.000 

0.0000 

0.000 

0.000 

0.000 

Total  Aquatics 

10 

9.615 

0.0077 

0.004 

11.538 

7.053 

Westslope  Cutthroat 

1 

0.962 

41.5000 

22.273 

3.846 

9.027 

Bull  Trout 

4 

3.846 

79.0900 

42.448 

15.385 

20.560 

Mountain  Whitefish 

1 

0.962 

45.6799 

24.517 

3.846 

9.775 

Northern  Squawfish 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Sucker 

0 

0.000 

0. 0000 

0.000 

0.000 

0.000 

Unidentified 

2 

1.923 

19.6192 

10.530 

3.846 

5.433 

Total  Fish 

8 

7.692 

185.8891 

99.768 

26.923 

44.794 

C-48 


i^^ndix  C48 .  Composition  by  number r  weight,  and  frequency  of  occurance  (percent) 
and  calculated  index  of  relative  importance  (IRI)  for  major  food 
items  in  the  stomachs  of    51   northern  squawfish  collected 
seasonally  1985 


Item 

Number 

Percent 

Weight  (g) 

Percent 

Frequency 

IRI 

Daphnia 

929 

77.676 

0, 

1941 

0. 101 

11.765 

29.847 

Copepods 

0.000 

0, 

0000 

f\  f\t\f\ 

0.000 

0.000 

0.000 

Epischura 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Leptodora 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Zooplankton 

929 

11. SI  6 

0, 

1941 

0.101 

11.765 

29.847 

Hymenoptera 

240 

20. 067 

1. 

4629 

0.758 

19.608 

13.478 

Coleoptera 

8 

0.669 

0, 

0617 

0.032 

7.843 

2.848 

Hemiptera 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Hcmoptera 

0 

0.000 

0, 

0000 

0.000 

0.000 

0.000 

Other  Terrestrial 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Total  Terrestrial 

248 

20.736 

1. 

5246 

0.790 

25.490 

15.672 

Diptera  Larvae 

7 

0.585 

0. 

0051 

0.003 

3.922 

1.503 

Diptera  Pupae 

3 

0.251 

0. 

0026 

0.001 

3.922 

1.391 

Diptera  Adult 

0 

0.000 

0, 

0000 

0.000 

0.000 

0.000 

Total  Diptera 

10 

0.836 

0. 

0077 

0.004 

5.882 

2.241 

Other  Aquatics 

0 

0. 000 

0, 

0000 

0.000 

0.000 

0.000 

Total  Aquatics 

10 

0.836 

0. 

mil 

0.004 

5.882 

2.241 

Westslope  Cutthroat 

1 

0.084 

41. 

5000 

21.512 

1.961 

7.852 

Bull  Trout 

4 

0.334 

79. 

0900 

40.997 

7.843 

16.392 

Mountain  Whitefish 

1 

0. 084 

45. 

6799 

23.679 

1.961 

8.574 

Northern  Squawfish 

1 

0.084 

1. 

7146 

0.889 

1.961 

0.978 

Sucker 

0 

0.000 

0. 

0000 

0.000 

0.000 

0.000 

Unidentified 

2 

0.167 

23. 

2046 

12.028 

1.961 

4.719 

Total  Fish 

9 

0.753 

191. 

1891 

99.105 

15.686 

38.515 

C-49 


APPENDIX  D 

Average  catch  in  floating  and  sinking  gill  nets  for  fish  species, 

1983  to  1986. 
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APFEIDIX  E  ■  :  ;  „  ^ 

Length  frequency  diagrams  for  fish  species 
captured  in  gill  nets,  1986. 
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Appendix  El   •     Length  frequency  diagrams  for  wests lope  cutthroat 

trout  captured  in  floating  and  sinking  gill  nets 
in  Hungry  HOrse  Reservoir  in  the  spring  and  fall, 
1986 
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Appendix  E2-    Length  frequency  diagrams  for  bull  trout  captured 

in  floating  and  sinking  gill  nets  in  Hungry  Horse 
Reservoir  in  the  spring  and  fall,  1986. 
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/^^iendix  E3.    Length  frequency  diagram  for  mountain  vdiitefish 

captured  in  gill  nets  set  in  Hungry  Horse  Reservoir, 
1986. 
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Appendix  E4.    Length  frequency  diagram  for  northern  squawfish  captured 
in  gill  nets  set  in  Hungry  Bbrse  Reservoir,  1986. 
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i?^]pendix  E5.  Length  frequency  diagram  for  largescale  and  longnose 

suckers  captured  in  gill  nets  set  in  Hungry  Horse  Reservoir. 
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APPENDIX  F 


Length  frequency  diagrams  for  cutthroat  trout 
caught  in  Hungry  Horse  Creek  fish  trap,  1986. 
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Appendix  Fl .     Length  frequency  diagram  of  adult 

cutthroat  trout  caught  in  upstreaim 
and  downstream  traps  in  Hungry  Horse 
Creek,  1986. 
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Appendix  f2  • 


Length  frequency  diagram  of  juvenile 
wests lope  cutthroat  trout  caught  in  down- 
stream trap  in  Hungry  Horse  Creek,  June 
and  July,  1986 
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APPENDIX  G 


Estimated  number  of  cutthroat  trout  juveniles  >75  mm 
In  tributaries  to  Hungry  Horse  Reservoir  and 
the  South  Fork  of  the  Flathead  River  upstream  from  the  reservoir 

to  Bunker  Creek. 
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i^>pendix  Gl. 


Estimated  number  of  cutthroat  trout  juveniles  >75  mm  in 
tributaries  to  Hungry  Horse  Reservoir  and  South  Fork  of  the 
Flathead  River  upstream  from  the  Reservoir  to  Bunker  Creek. 
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Gradient 

Length 
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Order 

Reach 
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(meters) 

>7d  ram 

Tributaries  to 
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82 
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389 
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134 
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3,940 

Hungry  Horse 
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180 

Hungry  Horse 

2 
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679 
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'  442 
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3.9 

620 
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5.8 

340 

148 

Lost  Johnny 

3 
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1,000 

434 

Wounded  Buck 

4 
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636 

Wounded  Buck 
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3.9 
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1,090 
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Clark 
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5,250 
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2 

3.6 

2,261 
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106,930 

43,125 

G-2 


i^jpendix  Gl.  Continued. 


Stream  Gradient         Length         Number  WCT 

Stream  Order     Reach     Percent  Slope   (meters)  >75  mm 


Tributaries  to  South  Fork  Downstream  from  Bunker  Creek 


Soldier 
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1 

6.4 

6,539 

2,066 

Lower  Twin 
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6,736 

4,237 

TVin 
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1,634 

Tin 

3 

1 

4.0 

1,494 

379 

Spotted  Bear  River 

5 

1 

0.8 
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Spotted  Bear  River 

4 

2 

2.0 

3,503 

473 

Bent 

2 

1 

4.0 

If  542 
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Bent 

2 
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3,849 

1,216 

Bent 

2 
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3 
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77 
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3 
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787 
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4 

1 
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526 

Dean 
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814 

Dean 

2 
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5,749 

4,086 
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4 

1 
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2,639 

356 
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4 
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3.8 
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5.9 

1,897 

823 

Corporal 
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Bunker 

5 
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Bunker 
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71 
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Gorge 
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1 
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Stadium 

3 

2 

5.8 

1,844 

800 

Cannon 

3 

1 

5.0 

6,630 

2,877 

132,288 

38,821 
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APPENDIX  H 

Tagging  and  return  data  for  westslope  cutthroat  trout 
tagged  in  Hungry  Horse  Reservoir,  its  tributaries  and 
the  South  Fork  of  the  Flathead  River,  1986. 
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Appendix  HI.    Tagging  and  return  information  for  westslope  cutthroat  trout  tagged  in  tributaries  to  Hungry  Horse 
Reservoir  and  the  South  Fork  River  from  the  reservoir  to  Bunker  Creek,  .l9liC. 


Tagging  Data  Return  Data 


Method  of  Distamce 

Date  Location  Length  (nim)       Date  Location  Length  (ram)      Recapture     Movtu.!  (kiri) 
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Huiiyry  Horse  Cr. 

380 

06-01-1,16 

C.ayton  Cr. 

~3oO 

/\nyler 

+18.0 

06-25-85 

Hungry  Horse  Cr. 

357 

05-24-86 

H.H.R.  -  Lid  Cr. 

~3G6 

Angler 

+10.4 

06-29-85 

Huiiqry  Horse  Cr. 

360 

08-  'i'-86 

H.H.R.  -  Dtiep  Cr. 

— 

Angler 

+23.0 

06-29-85 

Huigry  Horse  Cr. 

382 

06-10-U6 

Tiger  Cr. 

~38l 

Angler 

+0.5 

07-01-85 

Hungry  Horse  Cr. 

395 

07-21-86 

— 

"381 

Any ler 

07-12-85 

Hungry  Horse  Cr. 

313 

05-24- 06 

Hungry  Horse  Day 

~:,:o 

Mgler 

±0.5 

07-13-85 

Hungry  Horse  Cr. 

389 

05-23-86 

Hungry  Horse  fiay 

"390 

Angler 

±0.5 

07-19-85 

Hungry  Horse  Cr. 

358 

07-12-06 

Hungry  Horse  Hay 

"330 

Aiujler 

-0.5 

06-12-86* 

Hungry  Horse  Cr. 

360 

06-24-06 

Hungry  Horse  Bay 

"330 

Angler 

±0.5 

06-12-86* 

Hungry  Horse  Cr. 

426 

07-31-86 

Hungry  Horse  bay 

"4.19 

/\ngler 

+5.5 

06-15-86 

Hungry  Horse  Cr. 

383 

10-07-06 

H.H.R.  -  l^id  Cr. 

"301 

Angler 

+10,5 

06-15-86 

Hungry  Horse  Cr. 

377 

06-20-86 

Hungry  Horse  Day 

"372 

Angler 

±0,5 

06-15-86 

Hungry  Horse  Cr. 

354 

06-23-06 

Hiuigry  Horse  Hay 

"330 

Angler 

±0,5 

06-16-86 

Hungry  Morse  Cr. 

386 

00-16-06 

H.H.R.  -  Lid  Cr. 

-370 

Any ler 

+10,5 

06-16-86 

Hungry  Horse  Cr. 

392 

07-<J6-0t 

H.H.R.  -  Aiina  Cr. 

"387 

Any ler 

+32,7 

06-16-86 

Hungry  Horse  Cr. 

355 

06-27-06 

Hungry  Horse  Bay 

"343 

Angler 

±0,5 

06-18-86 

Hungry  Horse  Cr. 

350 

06-21-ii..> 

Hunyry  Horse  !iay 

"311 

Angler 

±0.5 

06-18-86 

Hungry  Horse  Cr. 

300 

03-20-86 

H.H.R.  -  bilk  Island 

"368 

Any ler 

+20.4 

06-18-8f. 

Hungry  liorse  Cr. 

380 

06-25-06 

H.H.k.  -  Vtounded  Buck  Cr. 

"368 

Angler 

+8.0 

06-27-86 

Hungry  Horse  Cr. 

301 

10-31-06 

H.H.R.  -  Doris  Cr. 

300 

GiLi  !\Jet 

+1.0 

06-20-85* 

Hunyry  Horse  Cr. 

412 

00-23-i)6 

H.H.R.  -  Lid  Cr. 

"301 

Aiigler 

+10,5 

06-20-85* 

Hungry  Morse  Cr. 

372 

07-21-06 

H.H.R,  -  Lid  Cr. 

"372 

/■Jig  ler 

+10,5 

06-20-1J5* 

Hungry  Horse  Cr. 

365 

05-26-06 

Hungry  Horse  Bay 

"367 

Angler 

±0,5 

06-15-85 

Hungry  Horse  Cr. 

388 

05-23-86 

Huiigry  Horse  Cr. 

"387 

Angler 

— 

06-15-85 

Hungry  Horse  Cr. 

342 

05-26-86 

H.H.R.  -  Clayton  Cr. 

"343 

Angjer 

+18,0 

06-15-85 

Hungry  Horse  Cr. 

347 

05-25-86 

H.H.R.  -  Clayton  Cr. 

— 

/mgler 

+18,0 

06-19-B6 

Hungry  Horse  Cr. 

355 

05-21-86 

H.H.R.  -  Mui  uiy  Area 

"356 

/\ngler 

+18,8 

04-24-86 

H.H.R.  -  elan  Cr. 

338 

05-19-06 

H.H.R.  -  Lid  Cr. 

"406 

Angler 

-43.9 

0'l-24-86 

H.H.R.  -  Peters  Cr. 

285 

07-07-bo 

S.Fk.  River  -  'tir risen  Cr. 

"305 

Angler 

+35.1 

04-24-86 

H.H.R.  -  Peters  Cr. 

280 

05-19-86 

H.H.R.  -  Sullivcui  Area 

2  00 

Gill  Net 

0.0 

04-28-86 

H.H.R.  -  Peters  Cr. 

375 

07-03-86 

Sp.Br.  River  -  Sergeant  Cr. 

"301 

Angler 

+33.8 

04-29-86 

H.H.R.  -  Peters  Cr. 

400 

06-23-86 

Sp.ur.  River  -  10  mi,  upstream 

— 

Zing  ler 

-t-37,0 

05-05-86 

H.H.R.  -  Peters  Cr. 

375 

05-19-06 

H.H.R,  -  Sullivfon  Area 

391 

Gill  Net 

0.0 

05-07-86 

H.H.R.  -  Peters  Cr. 

376 

05-19-86 

H.H.K,  -  Sullivan  Area 

364 

Gill  Net 

0.0 

04-23-86 

H.K.R.  -  Dry  Park 

326 

11-07-06 

H,H,)<..  -  Murray  Area 

363 

Gill  !\let 

-36.4 

06-05-06 

H.H.R.  -  Sulliv.an  Area 

320 

07-16-06 

S.Fk.  River 

Angler 

■p 

06-13-05* 

S.Fk.  River  -  Moutli 

Sp.Br.  River 

292 

07-07-06 

S.Fk.  River  -  Harrison  Cr. 

356 

Angler 

+14.2 

09-25-84 

H.H.R.  -  .Sullivan  Area 

335 

10-14-OC 

H.H.R.  --  aiiery  /u-cm 

360 

Any ler 

-42.0 

09-25-84 

H.H.R.  -  Sullivan  Area 

355 

06-29-06 

H.H.R.  -  Craves  Bay 

"38!. 

Any  .ler 

-14.2 

05-21-85 

H.H.R.  -  Sullivan  Area 

405 

01.-25-06 

H.H.R.  -  [•  irriB  Cr  . 

"iOO 

/wj  le  r 

-19.8 

06-06-85* 

S.Pk.  River  - (Mouth 

Sp.Br.  River) 

260 

07-10-06 

Sp.Br.  River  -  Sergeant  Cc. 

"330 

Angler 

+12.9 

05-29-85 

H.H.R.  -  Sullivan  Area 

412 

07-16-86 

S.Fk.  River 

/Viyler 

06-03-85 

H.H.R.  -  Sulliviui  Area 

327 

] 0-07-06 

H.H.R.  -  Lid  Cr. 

"381 

Angler 

-37.5 

06-03-85 

H.H.R,  -  Sulliviin  Area 

364 

06-' 7-86 

H.H,R,  -  Hlk  Island 

"356 

Any  '.er 

-24.1 

06-05-05* 

S.Fk.  River  -  1  nd.  t 

CcKlar  Cr. 

327 

09-12-86 

S.Fk.  River  -  Gorge  Hole 

Angler 

+6.9 

07-18-84 

Forest  Cr. 

258 

08-16-116 

H.H.R.  -  Riverside  Cr. 

"306 

Angler 

-26.4 

06-11-86 

H.'i.R.  -  Dry  Park  Cr. 

288 

07-26-06 

Sp.Br. River  -  1/2  mi.  upstream 

"305 

-'\nyler 

+20,0 

06-11-80 

H.H.R.  -  Dry  Park  Cr. 

315 

06-28-06 

H.H.R.  -  Dry  Park  Cr. 

"305 

Any.I.er 

0.0 

08-14-85* 

S.Fk.  River  - 

Harrison  Cr. 

343 

10-08-06 

H.H.R.  -  Deadliorse  Cr. 

"330 

Angler 

-39,1 

06-24-85 

Enc-ry  Cr. 

368 

05-23-86 

Enery  Cr. 

"381 

Angler 

07-11-85 

Llrery  Cr. 

410 

06-07-06 

Hungry  Horse  Day 

"410 

ymyier 

±-0^5 

H-2 


P^pendix  H2.  Tagging  and  return  information  for  westslope  cutthroat  trout  tagged  in  the 
South  l-'ork  of  the  Flathead  River  in  the  '3ob  Marshall  Wilderness  area  and 
recaptured  by  anglers,  1906. 


Tagging  Data  Return  Data 


Location  Location  Distance 

Date  River  Mile       Length  (ncri)  Date  River  Mile     Moved  (kirJ 


07-16-85 

70.8 

251 

07-  ?-86 

7 



07-16-85 

70.8 

323 

08-29-06 

70,8 

0.0 

00-05-85 

70.8 

350 

07-29-86 

70,8 

0,0 

07-18-05 

72.  i 

290 

07-29-86 

88.0 

+25,3 

Q7_XQ_85 

72.3 

355 

08-16-86 

79.3 

+11,3 

08-05-05 

74.2 

253 

07-07-06 

54.4 

-13.2 

74.2 

288 

07-28-86 

74.2 

0.0. 

Q8_05_85 

74.2 

291 

Of,_ni  -ill, 

74.2 

0.0 

U  O    VJ  J     O  -J 

74 .2 

295 

07— 2''— 86 

74,2 

0  n 

07-1  r^-urx 

74  2 

272 

07—9 1  — >it; 

Id  '' 

u  •  u. 

07—1  /T— 

lA  7 
1  H  a  ^■ 

1  lU—  1 

7  A  ') 

0  A 

A7— 1  lA— Q*' 
vj  /  — J.D— OO 

7^  0 

_Ci  1 

U  /    .1,  o  o(j 

0 

o 

U /-i3— 00 

/  J  .  U 

0  0 'I 

07— 18-8tj 

~}  r  A 

rj,\) 

U.U 

U /-Id— oo 

/  J  .  Z 

'■)  Q  (5 

Uo— ii— OO 

/D.2 

A  A 
0.0 

07-15-86 

79 . 3 

320 

07-31-86 

79.3     ,  .: 

0.0 

07-14-86 

82  .9 

282 

07-31-66 

82  .9 

0.0 

07-14-06 

82,9 

312 

07-30-b6 

0,! ,  9 

0,0 

07-14-86 

82  .9 

299 

07-30-86 

82 . 9 

0.0 

07-15-86 

82 . 9 

290 

07-31-86 

82,9 

0.0 

07-15-86 

82 . 9 

261 

07-18-86 

82.9  ,„ 

0.0 

07-15-86 

82.9 

283 

07-18-86 

82.9  , 

0,0 

07-12-86 

82.9 

344 

10-07-86 

82.9  -'. 

0.0 

07-14-06 

84.9 

287 

07-30-U6 

84,9  : 

0,0 

07-14-86 

84.9 

292 

07-30-86 

84,9 

.      ■  0.;0. 

07-14-86 

84.9 

347 

07-25-86 

82.9 

-3.0, 

07-15-86 

84.9 

383 

07-  ?-86 

? 

? 

07-15-06 

84.9 

314 

07-  V-86 

?■ 

07-14-86 

07.5 

251 

07-23-86 

87.5 

0.0 

07-17-85 

88.0 

335 

06-29-86 

80.0  '■ 

0.0 

07-17-85 

88.0 

290 

07-14-(J8 

88.0 

0.0 

07-19-85 

88.0 

315 

07-14-86 

88.0 

0.0 

07-19-85 

88.0 

255 

07-14-86 

88,0 

0.0 

07-13-06 

88.0 

263 

07-  ?-86 

'> 

? 

07-13-86 

88.0 

314 

07-  ?-B6 

? 

y 

07-14-86 

88.0 

274 

U7-23-86 

88.0 

0.0 

07-14-86 

88.0 

262 

■> 

07-14-86 

88. 0 

265 

07-21-06 

88,0 

0.0 

07-1 '1-86 

88.0 

290 

07-22-86 

88.0 

0,0 

07-13-86 

42.5 

335 

07-28-86 

92.5 

0.0 

07-12-86 

95.4 

312 

09-  ?-86 

95.4 

0,0 

07-12-86 

'i5.4 

,  .  2'76 

09-  ?-(J6 

95,4 

0.0 

07-10-86 

99.0 

355 

09-18-86 

b2 . 9 

•  -25.9 

07-10-86 

99.0 

294 

'> 

7> 

07-10-86 

99.0 

340 

■? 

07-10-86 

100,0 

320 

100.0  ■ 

0.0 

UV-10-86 

100.3 

280  ^ 

09-08-86 

95,4     '  y 

-7,9 

07-11-86 

100.3 

250 

V 

■> 

07-18-85 

104.6 

305 

07-12-86 

104,6 

0,0 

07-19-85 

104,6 

250 

07-13-06 

88.6 

-25,7 

07-15-86 

104.6 

340 

08-08-36 

99.6 

-o.O 

07-15-.::() 

104,6 

350 

07-  ?-86 

o 

07-15-86 

104.6 

C:..,  330 

07-  •:'-86 

■> 

',) 

07-15-86 

104.6 

3G0 

07-  V-)i6 

) 

07-15-86 

104,6 

.  350 

07-  ''-Uo 

'> 

07-15-Ob 

104.6 

,270.-.;;,., 

07-28-86 

104.6 

0.0 

07-15-ii6 

104.6 

268 

lU-08-86 

lO'i.6 

0.0 

07-16-86 

105.0 

285 

08-12-86 

84,9 

-32.3 

H-3 


APPENDIX  I 

Length  frequency  diagrams  of  westslope  cutthroat  trout  and  bull  trout 
caught  by  anglers  from  Hungry  Horse  Reservoir,  1986. 
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Appendix  II 


Length  (rrm) 

Length  frequency  diagram  of  wests lope  cut- 
throat trout  caught  by  anglers  from  Hungry 
Horse  Reservoir,  1986. 
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Appendix  12. 


Length  frequency  diagrams  of  bull  trout 
caught  by  anglers  from  Hungry  Horse 
Reservoir,  1986- 
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